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CHAPTER 1 
INTRODUCTION 


Stalement ol the Problem 
There are ample assurances by many eminent authorities 
that the "computer age" is causing basic changes in the pro- 
cedures and organization of management in the Department of 
Defense. As early as 1965, a Congressional report to the 
President of the United States on the Management of Automatic 
Data Processing in the Federal Government had much to say about 
the impact of automatic data processing on government operations. 
Since the Department of Defense uses almost 70 percent of the 
computers owned or leased by the Federal Government, ” the 
eomments in this report are certainly applicable to that 
agency: 
In the short span of a decade, the electronic 
computer has had an unprecedented effect upon the 
conduct of Government activities. Use of this 


equipment has enabled Government to carry out 
programs never before possible a 


ADP equipment is increasingly becoming 
iavegral to the accomplishment of agency missions 
and, in certain instances, it is virtually synonymous 
with program accomplishment. 2 


US Bureauzo7 the Budget, Inventory of Automatic 


Data Processing Equipment in the Federal Government, June 1965, 
pp. 16-17. . 


O Congress, Senate, Committee on Government 


ሽክ mavions, Report to the President . . . , 1965, p. 1. 
3Ibid., p. 67. 





a 

Vice Admiral B. J. Semmes, Jr., Chief of Naval Person- 
nel, in an address to the Armed Forces Management Association's 
Conference on changing patterns of Defense management, stated: 

Today, advances in management occurring through 
application of operations research techniques, and 
computer technology, have made it possible for the 
military manager to enter a new management ers. 

The area of financial management has been affected by 
these basic changes. The new management organization must have 
a solid base of information. The tremendous costs associated 
mimes the technological revolution have increased the level of 
concern for accounting systems which will provide both financial 
wada non-financial information to managers at all decision levels. 

The Department of Defense operations have significant 
eiiects on the U.S. economy. Interest has been shown at the 
Congressional and Executive level to the extent that the 
President of the United States has directed the use of the 
Accrual method of accounting. 

The adoption by the Department of Defense of 
accounting and financial management systems more 
analogous to the commercial world increases the com- 
parability of these two areas of endeavor. If present 
tendencies hold, there will continue to be attempts 
to incorporate the proven management methods of industry 
into the functioning of the Department of Defense. The 
use of business consulting firms to evaluate the pro- 
vedures of the various Services 1S an indication of 
this tendency, as is the appointment of major figures 


Berner busımess Community to high positions within 
the Department. This business rationale has modernized 


Isemmes , Do ec a ARO a tios. a Nay 


Personnel Management," The Journal of the Armed Forces Manage- 
ment Association, II, No. 5 (1965), p. 49. 
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some patently outdated procedures and introduced 
its share of confusion as well.l 


The shift from manual records to bookkeeping machines 
pomeomputers has revolutionized the field of accounting. It has 
also opened a Pandora's box of problems along with untold possi- 
Bırlities, It is the purpose of this thesis to examine these 
"1. 1505 and benefits along with their possible solutions and 


151311 0:23...) (3116 , 


Scope of the Investigation 

The study will be primarily concerned with the accounting 
systems of the United States Navy Supply System. However, 
revelant information from the fields of Data Processing and 
Accounting external to the Navy will be introduced and evaluated. 

The extent to which the Navy accounting system has been 
computerized will be assessed along with the attendant problems 
mar Denefits currently being realized. A look beyond the Navy 
Systems will be made to determine the probable future obstacles 
and benefits which will be encountered. Solutions to present 


and foreseeable problem areas will be discussed and evaluated. 


Methods of Research and Analysis 
A combination of primary and secondary research will 
be employed. The primary research will be interviews with 


key personnel in the Office of Comptroller of the Navy and 


peter A. Duffy, "Controllership and Marine Corps 
Comptrollership: A Dual Survey" (unpublished Masters thesis, 
The George Washington University, 1970), p. 71. 





the Navy Supply Systems Command. The interviews are intended 

to provide basic guidance into the problem areas as well as 
Bemprovide complementary information for the secondary research. 
Reference documents will consist of Department of the Navy 
directives and publications, professional magazines and various 
memeoooks .. A report prepared by civilian contractors concernine 
their evaluation of the Navy accounting system will also be used. 
The method of analysis will be primarily deductive, applying 


eemeral principles and ideas to particular Navy concerns. 


Organization of Che otudy 

Chapeer TE Ll define tne narures and place. ol San 
accounting system within the total information spectrum. A 
basis for evaluation and rationale for computerizing the system 
will be given. An evaluation of the current status of the 
Navy accounting system will then be presented. 

Chapter III will present and analyze typical benefits 
being derived from increased computerization both in Government 
and Industry. Particular attention will be given those potential 
benefits most likely to be achieved by the Navy system. 

Chapter IV will examine existing and expected problem 
areas. The problem of auditing a computer system will be 
discussed at some length. 

Chapter V will present an overview of the problems and 
Memetits in these areas. Finally, the writer's conclusions 


and recommendations will be summarized. 





1111 ከሽ. Ss Dis ckalmer 
This thesis represents the views of the author and does 
not necessarily reflect the opinion of the Department of the 


Navy nor any Command therein. 





CHAPTER II 
EXTENT OF COMPUTERIZATION OF ACCOUNTING 


Defining the Optimum 

The Deputy Comptroller for data eier in the 
Office of the Secretary of Defense has stated the need for a more 
quantitative approach to the management of ADP systems: "One 
ei che first considerations is the documentation of a well 
Thought out set of measurable objectives in which the system 
will be expected to meet. Along with this should be a delinea- 
Baron of exactly how these objectives will be measured and 
met." 

In keeping with the spirit of the above statement and 
mpemprovide a framework for discussion, it is appropriate to ask 
Some questions concerning the extent to which the Navy has 
eemourverized its accounting systems, i.e., To what extent 
Should any accounting system be computerized? What do we 
mean by "accounting system" and where does it fit in relation 
to the total information system? In other words, what are the 
eeyectives of the accounting system, what are the objectives 
er computerizing the system, and what is the yardstick against 
which progress is to be measured? 

Joseph Barrena col. USAF, "EDP Scapegoat for 


Human Errors, Business Automation, Vol. 17, No. 10 (October, 
m0), p. 51. 





7 
First, financial information systems have been defined 
Brzeljames B. Bower ev. ai. as 
a combination of systems components that function within 
the business organization to process data and to provide 
the information and internal control needed by manage- 
MARE CONCE OL Lose sons IDA cies Of Stewardship 
over the assets, of control over operations, and to plan 
füture enterprise activities. Its functions within the 
Seopezorssyerens Principles and Limitations of systems 
standards.4 
Note the internal orientation of the above definition 
amd consider the definition of financial accounting offered 
tee Robert N. Anthony. "Financial accounting is the process of 
reporting financial information about the organization to the 
outside world." Anthony states further- that; “Since che 
management control process encoömpasses the Totality of the 
organization, management control systems, with rare exceptions, 
Dave an underlying financial structure; that is, plans and 
results are expressed in monetary units." 
The confusion over the orientation of financial systems, 
internal versus external, is recognized by Anthony. This con- 
Æ ፡);) is a contributing factor to a number of problems discussed 


later. For the purpose of this paper the definition given by 


Bower will be used. 


I James Era over, ss kobert E. Schlosser, sand Charles T, 
meatkovich, Financial Information Systems: Theory and Practice 
Boston: Allyn and Bacon, Inc., 19697. A 


Robert N. Anthony, Planning and Control Systems: A 


Framework for: Analysis (Boston: President and Fellows of 


Mara College, 1905), p. 22. 





Sa., pe 41. 
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Tor properly ነሽ financial Inlorması on System into 
"«ዐ ከ ምች; 0 total ¿ntormabion' system consider thie nature of une 
Karger system. 


The usual business information system is highly 
complex, yet extremely practical and logical. It con- 
sists Of a Combination of sub-systems and procedures, 
Wiech tres comecnenes Of each interrelated to provide 
appropriate information and control measures for every 
segment of the business. 


The business information system developed out of the 
necessity to manage and control the organization. 


Early business information systems were limited to 
the information processed through accounting systems. 
Until recently such systems were designed almost 
e,cllsively, Tor bie processie Or DislOricabl faces 
necessary for traditional financial statements.2 


The constantly increasing tempo of operations, compe- 
gatıon, and the sometimes incredible complexity of modern 
business of operations is causing a reexamination of the role 
of information systems in modern management. 


In recent years business information systems 
have been designed to provide more and more quantita- 
bive information, including detailed facts about 
markets, production, and financial matters. Business 
Maa es Che past have Obben Considered the system 
as a necessary evil, ana did not utilize it as a 
useful tool to accomplish their own function of 
managing the business. For modern management, a broadly 
based, efficient, and effective system is essential. 


Bua ther , 


Modern businesses are moving toward adoption of 
Business stir Ormavion systems that function asa total 
information system. The total information system 
concept is based on the premise that each business 


‘Bower, Financial Information System, p. 4. 


“Ibid. 
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is a complete system in itself. It is a highly 
interrelated and complex maze of sub-systems and 
procedures. 


Ideally, each sub-system or procedure processes 
daca aadworovwdes internal control- in such-a manner 
as CO reduire rNe~input of specific data into the 
system but once. Thereafter, the system can be called 
upon to provide the original data and/or information 
from subsequent processing, depending on the particular 
needs. The inefficiency of bringing the same data or 
information into the system more than once is avoided, 
and the advantages of multiple data and information 
use and of the automatic sequencing of signals for 
action can be realized.!- 


Implicit in the above is the idea that certain finan- 
cial information is inseparable from the non-financially 
quantified data inherent in the transactions or operations 
ping recorded. That is to say, all the information concerning 
a transaction should be entered into "computer files once and 
Say once, and from there all other affected records should be 
updated and the appropriate actions triggered." 

Management control systems are, or should be 

eocrdineRed, integrated systems: Ghat is, although 
data collected for one purpose may differ from those 
collected for another purpose, these data should be 
reconcilable with one another. In a sense, a manage- 
ment control system 165 a single system, but it is 
perhaps more accurate to think of 1t as a set ol 
articulated subsystems ."3 

The following note will suffice to summarize the 


Sejectives of the accounting system: 


Every business must have a financial information 
SNS Ls to Tuiri three specitic=mecds. (First, the 


lg. 


Ea I. Krauss, Computer-Based Management Informa- 


tion Systems (USA: American Management Association, Inc., 
Bro), p. 20. 


3 anthony, Planning and Control Systems, p. 42. 





10 
eyo com MUS provide for the internal informational 
needs of management. Second, the system must provide 
management with a means of measuring and controlling 
Business activity. Lastly, the system must provide 
for the external informational needs of management. -t 
Several reasons could be advanced for computerizing 
meee accOUntime. system. The most obvious reason is that the 
computers are, in most cases, already available in the Navy 
supply system. "The largest group of computers devoted to a 
Pome le fünetion is in logistics, for the management and control 
of the supply, transportation, and maintenance functions through- 
out the (Defense) Department. This accounts for over 26 per- 
cent of the Department of Defense computers."¢ Considering 
the above-mentioned interrelationships of the subsystems, it 
would appear that the majority of the data base required to 
ane the accounting system is already in the computers, 
ግ ውዱ ጢ ሰህን”! nov necessarily in financial terms or in a form that 
could be immediately useful to financial accounting. 
Bower Was said that; 
The complexity of a business information system 
Pepends some tie necs oi management. The needs of 
management for information and internal control are 
e onoi tne size geoceraphical diversification, 
and the nature of the business activity. 


It would thus appear that the management needs of the U.S. Navy 


are sufficient to justify a complex information system. 


lBower, Hoane a tn tormation Systems, p. 10. 


“Warren, Business Automation, p. 47. 


SBower, Financial Information Systems, p. 6. 
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1.1 
rap rentes amine more Acomprehensively-bn€6 
benefits possible through the use of computers which would 
ከር 1“ ነ ወገ the argument for computerization. 
Two questions now arise: to what extent should 
mmpuvers be employed, and how does one measure progress 


moward the optimum once it is defined? 


Mess tine tie Procress 

Ti was stated above Chat tche first consideration in 
developing a more quantitative approach to ADP management is 
áa set of measurable objectives. The major objectives for an 
wone system were Summarized as fulrilling three specifie 
needs; internal information for management, a means for manage- 
foe to measure and control activity, and external information 
needs. 

rie text cons lderation 11 a quantitative approach is 
ጩን 7 1.1” ር 111105 ol costs, 1.e., 


por taentiiy all resources which will be assigned to 


this discrete project. These resources take the form 
Of such things as salaries, man-hours, contracts and 
ከ ከ ያ ፦ፓጋ eE: Once we Have put 4 bound on tae project 


men che sasomened resources, the next step ls ta periorm 
olas s tea lteconomnie analysis to determine the ሀ= 
A ycenes 5.0: char which 15 being proposed. The full 
Ca era e ac tendant benerits should bé revealed. 

If the venture is in fact cost-effective, there is 
Ie question as "Lo approval to go forward. If the 
Menture 15 nou COSst-erfective, the approving authority 
poould Nave tne cost of the approval. decision known 

ርሦ፡ሠ፡ ከበ ው | !ወበጋር ር 1 decision in full knowledge of this, 
ሮሆ ።፡።ን  ፣ባ.!፲በ።፡ ? ክን” ን ብ documented. This does not mean 
that every decision must be cost-effective, but it 

Goes mean that decisions in this area must be made 
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in an environment where ali known facts that bear 
on the case are revealed.1l 


Pis sipiitteane that Colonel Warren chose Cost- 
effectiveness as the decision criterion rather than cost 
benefits. Robert H. Haveman has this to say about the dif- 
ference between cost-effectiveness and cost-benefit analysis. 

Where the conceptual problems of defining this 


output- and establishing its value could be solved, 
analysts calculated ratios of benefits to costs 


In those cases in which the program output was 
dafficult to define or measure or where the output 
could not be valued, analysts performed what is 
called cost effectiveness analysis. [italics mine ]¢ 


Dice the value Of information, like beauty, is largely in 
Mae eye of the beholder, it is difficult? or impossible to 
determine objectively. Thus, cost~effectiveness is the proper 
eirerion for judging ADP information systems. 
Mra Jonn Carabello oi the Office of the Secretary or 
Defense supplies some additional guidelines for answering the 
Now much” question. 
DOD is in business to guarantee national defense 
and maintain fighting forces, not maximize ADP 
. 0 1|ሇ)ፓ.1. 5. Theperfore, the valid test of ADP. erfec= 
tiveness is the extent to which it supports mission- 
oriented objectives and attendant forces and programs. 
While it may complement some forces and serve as a 
trade-off with others, it is a means to an end and not 
an end in itself. 
lwarren, Business Automation, p. 51. 
Robert Pa Saa a 1]! መሠ 1[ፐሇ.፣. ር Pubs 


expenditures and Policy Analysis (Chicago: Markham Publishing 
Bo, 1970). p. 6. 


John M. Carabello, "Examining the Cost/Effectiveness 


of Automated Data Systems," Armed Forces Comptroller, Vol. 16, 
No. 4 (Fall 1971), p. 10. 
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Bower and others have stated essentially the same idea 
of justifying the system by the contributions it makes to 


enable effective management, 


It should furnish timely information to management, 
setting the stage for good decision making. A success- 
ful business information system contributes materially 
to better service and better management, and provides a 
Vigorous environment for the accomplishment of business 
goals and objectives. 


Management expects its business information system 
VOM peOwwde sulle Inr ormatión and control facts and pros 
cedures necessary for the accomplishment of its objectives. 
Mie ግ. .፡)ክ must prövide information concerning Nistorical 
costs and profitability: Periodic performance reports. 
covering all areas of responsibility, must be available. 
Such reports provide identification of strengths or 
weaknesses in the present position, and the magnitude and 
Priorities of- fuüutüre Tasks: 


Leonard I. Krauss takes the idea one step further. 
emo LALeS : 
The test of the new system is not data cost but 
data value. The proof of data value is no longer 
mound Zyzsucne reduction or administrative personnel, 
but in the profitable utilization of highly qualified 
middle management people . . . . The design and 
development of this new data system must serve value 
creation first and cost reduction later.2 
iM cererring to bierelementary application of (the 1950 "> 
and early 1960's, Krauss observes the following: "The value 
of the computers, when it was measured at all, was calculated 
by the rather primitive methods of cost displacement of 


clerical and machine resources." In the more recent applica- 


tions, ". . . the computer is beginning to effect change not 


IBower, Dane s leintormaurıon systens, Pp. Ye 


Krauss, Computer-Based Management Information Systems, 
209/01. 
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only in how a business operates but in what it does. Super- 
vasory management is undergoing transformation in all the basic 
areas of corporate activity. Measurement by cost displacement 
has already become obsolescent. "t 

Thus it may be concluded that a computerized accounting 
system must be justified by weighing the cost of the system 
against the non-quantifiable benefits which support "mission 
eriented" objectives. Saco ene system cannot encompass the 
entire Department of Defense mission, it must be determined 
whether to support the operator or the accountant. That is to 
es, should the system be primarily a tool for top management 
to use in meeting the external reporting and budgeting 
requirements or should the system primarily support the manager 
of the local activity in his day-to-day operations. Bower by 
his placement of the order of specific needs implies his 
preference for the latter orientation.“ 

በ ል .ታታ፡ ፡ ህ!ልሰሉ!ታ፡ቾሰታፕል S opinion that pressures on top 
management have forced an orientation toward the external and 
top level requirements at the expense of the internal managers. 


This point will be developed in more detail later. 


Examining the Current Status 
We have seen that the optimum utilization of computers 
is that level which meets the objective as stated above, using 


che system which is most cost effective. 


ee 13. 


Ibid., p. 10. 





VS 

Because Of bie yalue uagments inherent in sevting 
each element of costs and effectiveness, it is difficult if 
met impossible to quantify either the optimum level of computeri- 
Zation for the Navy accounting systems or to quantitatively 
measure the level presently achieved. At this stage in the 
Emmolution Of computerized Information systems, in the Navy as 
Meli as in inaustry, information requirements both internal and 
Erre mal are only vaguely defined. seldom articulated, and 
constantly changing. Devices for measuring and controlling 
activity are especially troublesome to develop in a non-profit 
environment such as the defense establishment. 

According to one authority who is intimately involved 
in the Navy supply accounting system development there is no 
may tO define the extent of computerization which now exists 
in the Navy accounting system. All systems and all appropria- 
tions are computerized in some form at some level.* There are 
varying degrees of computer use within systems between different 
activities of the same type, and varying degrees of system 
Bewelopment between the various appropriations. 

It is apparent from a perusal of various internal 
memorandums and reports that the criterion of cost effectiveness 
is widely used in designing the system and that the planners 
are conscious of the Navy-Wide implications of the various 


Feoposals. 


Lgi Re rrein Head of Accounting eystems and Procedures 
Branch, Navy Supply System Command Headquarters, private inter- 
mew, 6 Jan. 1972. 
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A recent report prepared for the Deputy Comptroller 
of the Navy by the CPA firm of Haskins and Sells outlined 
numerous organizational and systems development problems. 
These indicate that while progress is being made, some level 
of development far short of the optimum has been achieved. 
Significant findings include a need to strengthen centralized 
direction over accounting systems development and thereby 
achieve a better "total system" perspective.” A number of 
fer findings indicate to this observer a need for a greater 
orientation toward the internal management needs at lower 
levels. The report noted "little evidence of the use of auto- 
matic data oe in handling the substantial detail 


involved in the budget formulation process. 


Summary 

This chapter has been concerned with establishing a 
framework for discussion of the impact of computerization 
on the accounting systems of the Navy. The objectives of the 
accounting systems were established as providing information 
to meet three specific needs: internal management information, 
a system to measure and control business activity, and external 
information. Emphasis is placed on the first of the three needs 
as being the primary objective. The nature of the total infor- 


Dn on system was considered to bring proper focus to the 


‘Haskins and Sells, report of results of a study oi the 
Navy Department's accounting system, September, 1970, p. 16. 


“Ibid., p. 159. 
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5፣.፡። ህህ) ር! accounting holas or should hold, in that 
larger system. 

The rationale for computerizing the accounting system 
Mas examined and guidelines for evaluating the extent to which 
it should be computerized were discussed. It was determined 
ወ 1.1. absolute quantification of the optimum is not possible 
nor is an accurate quantitative measurement of the present 
status of computerization. The value of the costs and effective- 
Mess Of the system are necessarily value judgments as are the 
e ment needs which the system should meet. 

The Navy accounting system is undergoing rapid change, 
goals and methods are being reevaluated. 

The technological revolution experienced in military 
hardware and operating systems have generated a scale of 
Operation and a pressing need for new and better accounting and 
management techniques. The first steps have been taken, how- 
ever the system is now less than optimum. The following 
chapters will explore in greater depth the possibilities and 


problems visible on the horizon. 





CHAPTER III 


ANALYSIS OF BENEFITS 


General 

It is the purpose of this chapter to survey the benefits 
reasonably expected from computerization of the Navy accounting 
system. A review of the benefits being realized or being 
anticipated by authorities in the field will be made. Many of 
the authorities cited are referring to civilian application, 
however the assumption is made that similar benefits would accrue 
3.1 l itary applications.. The primary factors that differentiate 
military and civilian applications, insofar as management in a 
computer environment is concerned, are size, complexity, and 
special problems common to the public sector of the economy. 

Charles J. Hitch and Roland N. McKean have observed 
1 1. the efficient use of resources in government is a special 
problem because of "the absence of any built-in mechanisms 
free those in the private sector of the economy, which lead to 
ereaver efficiency. There is within government neither a price 
mechanism which points the way to greater efficiency, nor 
eemectitive forces which induce government units to carry out 
ዜደ. cunetion at minimum cost . .« . . The role of systematic 


Quantitative -analysis in military decisions is potentially 
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Meat more important than in the private sector of the 
economy.” 

To facilitate discussion, the potential benefits may 
be divided into two general categories: lower costs and better 
management. These categories are admittedly arbitrary and 
Hoc mutually exclusive. The two areas will be treated in sub- 
sequent sections. A word of caution is appropriate at this 
moray, in a prolonged discuss loa benefits. Mbs easy bo 
forget the consequences. For every job "saved" by using the 
computer there is a person without a job to do. An increase 
Imecentralization of control produces a feeling of loss of 
control in the field managers and creates its own set of 


problems. In other words, computers are not a panacea for 


problems, nor ís their use a guarantee for successful management. 


Lower Costs 

Ceosvomeare amone nthe first conside ratios nte decision 
to adopt a new system or project. The outlay necessary to get 
the system in place and in operation must be determined. Certain 
Sifsetting benefits generally are projected and quantified as 
much as possible. The impact of these benefits on the organi- 
Zation are relatively easier to see than are the secondary 
problems they sometimes create. This section will survey the 
ect benefits usually derived from the use of computers. The 

‘charles Je irenwand Roland. No. Mekean, The Economics 


of Defense in the Nuclear Age (Forge Village, Massachusetts: 
ie Murray Printing Company, 1960), pp. 105-107. 
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next section will deal with the less direct and less tangible 
benefits in the "better management" category. Chapter IV 
ከ ከ ዱቢ treat the problems created by the change. 

Usually the first "savings" to appear, and often the 
mest controversial, are those which effect the people involved. 
One student at the Industrial College of the Armed Forces, in 
investigating the changing roles of Defense managers in the 
computer age concluded that "the most apparent impact of the 
‘computer age' has been in the reduction of people in the 
industries that have been automated." He cites numerous 
industries which have experienced rapid decline in the number 
of "blue collar" workers employed while production continued 
LO increase.” Pes UO oant factor in this trend is Lhe mec ን 
computers. "The United States Information Agency has estimated 
Pay on the average every electronic computer puts 35 people 
Perot work and changes the kind of work for 105 additional 
workers ."° 

Ins Sreduer ron IEO oduct on workers nao reduced to 
some degree the number of middle managers required. However, 
Mere significant to middle management is the fact that "many 
of the present decision-making activities of middle managers 

1 John De ከ ወ!!! TLE COLS USAF  “ThesChaneing. Roles 
and Responsibilities of Defense Managers in the Computer Age" 


(unpublished Thesis, Industrial College of the Armed Forces, 
BOCS), 5. 28. 

AS NEO ma tito +A ceney program quoted. by Roscoe 
Drummond and Samuel Zagovia, "Cybernation Growth Has Woes, Too,’ 
The Washington Post, November 15, 1965, p. O-10. 


! 
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ec apabile of Deine programmed, in the sense that specific 
procedure can be written in language understandable by com- 
ptes, which can then perform the necessary operations 
sıeetronically and tell the manager what is the optimum course 
of action." 

Not oniy has thefnumber of production workers and 
middle managers been reduced, but the nature of the jobs has 
changed as well. Prior to mechanization, the accounting process 
ena cterzed by extensive files of contracts, invoices, 
Mapping documents, and payment vouchers. Visual matching of 
related documents and hand annotation was required in processing 
Acc ranmsacuion. The ability of the computer to mechanically 
"match" the various documents and update a master record has 
eliminated the need for progressive hand annotation of 
E ments." 

Maintaining the document files in a computer accessible 
form such as magnetic tape permits the combining of two or more 
"files" into more comprehensive records. This often eliminates 
meeeneed for overlapping and duplication of files and the 
constant need for reconciliation of the data between files. 

The broader, more comprehensive records can provide 
Mere complete and meaningful information to users. If timely 


mreeess to the files is provided, many of the memorandum records 


‘Neil H. Jacoby, “Impacts of Scientific Change Upon 
Business Management," California Management Review, IV, No. 4 
(Summer 1962), pp. 36-37. 


2 e e e 
Cee. Herrin, Interview, 
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now extant could be eliminated. All of these benefits--reduced 
personnel, eliminated file duplication, eliminated memorandum 
récords, ánd Simplified processing can result in substantial 


Savings. 


Better Management 

It has been suggested by at least one observer of the 
"computer age" that "possibly one of the least recognized, but 
nonetheless important, contributions of the 'computer age' to 
management is that, through the computer and its attendant 
quantitative methods, the manager now has the capability to 
treat his organization as a complete, integrated whole (system 
concept) instead of as departmentalized, functionally separated 
segments."" 

This new-found capability has been brought closer to 
actuality by a trend (in military operations) toward centraliza- 
tion of decision making. This centralization would not have been 
Bor siple without the computer capability. John Diebold has 
Pointed out: 

Management has a capacity never possible before 

either to centralize or decentralize its decision 
Mine Diener 2 222. Whether or not centralization Ts 
appropriate wri Vary With the "situation. Dut the 


decision need no longer fall automatically to decen- 
wralizeation.< 


llonehill, p. 30. 


“John Diebold, Beyond Automation: Managerial Problems 
of an Exploding Technology (New York: McGraw-Hill Book Co., 
Ime., 1961), Dean: 
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eche op nion or Charles J Hreeh, centralization 
was appropriate for the planning, programming, and budgeting 
process in the Department of Defense. He has stated: "Con- 
sidering the vast quantities of data involved in the planning- 
programming-budgeting system, the only practical solution was 
to transfer the entire operation to a computer system, "* 

MESA ea justified the use of the computer by the 
Mas t quantities of data involved. A certain degree of centrali- 
Meron is implicit in the use of computers. 

Raskins- and Sells see several benefits possible through 
centralization of certain parts of the accounting system. A 
major recommendation of their study of the Navy accounting 
system is to "achieve an 'Integrated Accounting! posture that 
mBealiens the flow of data; combines accounting and disbursing 
activities organizationally and geographically; and reduces 
eme- lag, error and reconciliation problems. "° Other benefits 
expected from the "Integrated Accounting" posture are: con- 
centration of available talent now dispersed among activities, 
and reduction in the need for memorandum records as a result of 
improved accuracy and timeliness of information to management.” 


It was also pointed out that Integrated Accounting 


would provide "a means by which accrual basis accounting can 


Icharles J. Hitch, Decision Making for Defense (Berkeley, 
Sei.: University of California Press, 1965), p. 24. 
“Haskins ando Sell DD. 20 


3Ibid., O Ue 
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be provided as a by-product of processing, thus not requiring 


special analysis or handling. "t 


A final benefit visualized by Haskins and Sells is 
"establishing the means by which output measurement data can 


be matched, reported, and summarized along with appropriate 


accounting data." The area of output measurement and resultant 


ability to improve management control was discussed by Paul 
Kircher in a research report at the University of California 
several years ago.. His observations are Still considered to be 
valid. 


The truly important features of the new equipment is 
che promise that it holds forth for the development of 
new and much more effective controls of performance than 
we have hitherto been able to achieve. 


there are two phases of this problem of control. The 
first is the establishment of norms, or standards, and 
allowable deviations from these standards. The second is 
whe reporting of actuals, comparison with standards and 
meporLing Of significant Variances Of executive action. 


In order to establish useful standards we should 
be able to employ the computing mechanisms to gather data 
faster and more completely than is at present possible. 
We then should be able to treat the data with more 
eovencedsstavistacal techniques. by Using the already 
developed mathematical abilities of the computer. 


The new management capabilities offered by the computer 
are affecting the accounting systems of the Navy. "The trend 
is toward greater centralization of the mechanics of accounting. 


lipid. 


“Ibid. 


25993 Kircher, "The Gap Between the Electronic Engineer - 
and the Accountant" (unpublished Research Report, University of 
California, Los Angeles, December 3, 1953), p. 9. 
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Fewer activities are actually doing the accounting. The accept- 
aoalicvy of mechanized records, once validated and submitted by 
a satellite activity, permits each accounting activity to cover 


a larger geographical area. "? 


Summary 

This chapter has briefly surveyed the benefits normally 
experienced from the use of computers in accounting. The first 
area of benefits considered are those of cost displacement, 
imo. , reduced production workers, reduced number of middle 
Managers and the changed roles of those left. Non-personnel 
benefits included reduced duplication of document files, better 
and more comprehensive information available to managers with 
consequent reduction of the need for local memorandum records. 
As has been stated in Chapter II, this area was the primary 
justification for computers in the 1950's and early 1960's. The 
more sophisticated approach used today considers the increased 
value of the system to management, rather than the costs displaced 
by it. The cost-displacement benefits are still important, how- 
ever, as they affect the first (cost) element of the cost- 

“asec tiveness analysis by which the system is to be judged. 

The "effectiveness" element of the analysis was 
Surveyed. Among the benefits which increase the value of the 
System were the capability to treat the whole organization, 
the capacity to permit greater centralization through the use of 


ali 2 a e 
PR. Herrin, interview, 
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ከ ከከ ከኤር፡፡ ፡ በር” the numerous” Denet1ts which aceruc through 
greater centralization of accounting. Evidence from those 
involved in the current Navy system indicates that the capacity 
to centralize and the capability to consider the total Navy- 
mae system of accounting is being utilized. The trend is 
toward centralization. 

Nothing is free and the above-cited benefits are no 
exception. Chapter IV will consider some of the many problems 
and implications which have inevitably accompanied the changes 


ought by computerization. 





CHAPTER IV 
ANALYSIS OF PROBLEM AREAS 
An Extra Dimension 


The literature of comptrollership is replete with the 
exhortation to insure congruence between the objectives of the 
zeountine and control system ana those of the organization being 
served. One broad objective common to both public and private 
enterprise is the efficient use of resources. However, there 
are special problems associated with the use of resources in the 
pubic sector which compound the allocation problem. Charles 
Hitch and Roland McKean have identified the problem as: "The 
absence of any build-in mechanisms, like those in the private 
scevor of the economy, which lead to greater efficiency. There 
is within government neither a price mechanism which points the 
way co greater efficiency, nor competitive forces which induce 
Pevernment units to carry out each function at minimum cost." 
mages ture of profits and the threat of bankruptcy forces private 
forms to seek profitable innovations and efficient methods. 
Government has no profit lure and promotions of personnel do 
not depend on profits. Incentives to choose efficient methods 
over the personal whim of officials are not strong because the 


Coors Of choosing inefficient policies do not impinge upon the 


Hitch and McKean, The Economics of Defense, p. 105. 


a 
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ehoosers. Government competes only with the political party 
Matas out Of office and survival in thas competi trom depends 
Bean many factors other than efficiency in the use of resources. 
"Thus there is neither an adequate price mechanism to reveal 
mae cheapest methods of performing public functions nor any 
force which induces or compels the government to adopt such 
methods . "? 
1 1111031107)! mission between a service within the 
Department of Defense and a large manufacturer of automobiles 
Produces a difference of attitude and purpose among the individual 
members of each organization that surpasses the variation in 
Aee hart O accounts st sa) Ine return to the public that 
the Service seeks is largely an intangible commodity: maximum 
combat effectiveness, judicious use of available funds, optimal 
a aning and readiness, ete., different goods to measure 
These divergencies of philosophy and objective are a vital con- 
- ” ration in the comparison of the financial management function 
between a service and any individual concern. "s 
Inesprchlem. 2077.77 rereney measurement end. the motiva 
fron Of Management to seek efficient solutions to problems is 
indeed a problem area worthy of analysis, however to do justice 
wo the analysis would require time and space beyond the limits 
of this thesis. They do, however, indicate the nature of the 
‘thid., Pre 106: 


“Peter A. Ditty Controllershlp wand. Marine Corps 
Comptrollership: A Dual Survey," pp. 68-69. 
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management environment in which the accounting system must 
Eimetion.. wpeceitically, the Tack of a profit motive, or competi- 
fon, and the intangible nature of the Navy's “output” brings 
an additional dimension to all of the problem areas which will 


be discussed in this chapter. 


A Specialization Gap 

That the interface between the computer specialist and 
በ). accountant 1S critical to the successful design and operation 
Sr any computer based accounting system is obvious. "Since the 
meed for an ADP system is premised upon improving mission-oriented 
forces and programs, its cost-effectiveness analysis, develop- 
ment and implementation should evolve from continuous interaction 
Between the users and the designers .... In most cases, unless 
wpe analyst goes ቁም the bounds of ADP to show the impact on 
the mission-oriented program supported by that ADP, he will have 
emoriricult time trying to identify a benefit sufficient enough 
mer Justify the cost of the new equipment . "1 

Two elements to be considered in the interface are the 
foemmunication channel through which the players interact, and 
the understanding of what constitutes "mission orientation” in 
mer accounting system. 

TOR Onder rst vac  communmeciatvon =chanmel., 16 appears 
trom the literature in the field that more accusations and 
counter-accusations have been made than have constructive efforts 


@rabridesing the gap. 


“John M. Carabello, "Examining the Cost/Effectiveness 
of Automated Data Systems," p. 10. 
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Compuver specialists are often accused by accountants 

er lacking appreciation for the necessary controls against 
fraud, embezzlement, and in the case of government accounting, 
many legal requirements imposed on the accounting system. 

Recon) cia ፡፡፡ር1 hor Mi vino am «Uae pass 

of taking a "green eye shades" viewpoint, and failing to appre- 
ciate the computer capabilities. Harold Weiss, in concluding 
a recent article which reported the second Advanced E. D. P. 
Prout and Control Conference states: 
: it would appear that the auditing profession 
is still lagging computer developments by 5 to 10 years, 
Olle Uae  SOpMiIatea Led Usedo li computers Tor auditing 
popa leas 22.021955, Therese are only a few experi- 
mental efforts by auditors to cope with the new real time 
systems and to develop more sophisticated and efficient 
audit techniques. Not many internal auditors were on the 
program despite efforts of the sponsor to involve them.l 

Why would auditors be reluctant to participate on the 

morram? Perhaps some of the reasons are to be found in the 
work of Paul Kircher, written from an accountant's point of view 
and directed at the need to overcome the "gap" and prepare 
Zeceumtants and the accounting world for the new electronic 

Snn n ronment in which they operate. 

Mene to anda ከህ! more by turning bo our riends 
the electronic engineers, we are met by talk of tapes, 
drums, random access times, memory units, programming-- 
all of which is most interesting. But the question remains, 
nat dozwe de now: We can't help with the electronics. 


How can we prepare, not in general terms, but for an 
application in a specific business? 


ር. MOm nt Accountants and electronic engineers 
would seem to have similar objectives. If these machines 


Harold Weiss, "Computers and Auditing,” Datamation 
(July 15, 1970), p. 113. 
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will indeed be useful, we both are interested in 
hastening the day, in making the necessary preparations, 
which everyone agrees will have to be extensive. Yet 

ie seems apparent tiat Wito a few exceptions there is a 
Serious lack Of communication between the two parties. 


Why should this gap exist? 


Aaa ae Ma or neaseOnmomocatrs CO Lie in the history 
of the development ol computers. For the most part they 
Dave come as a result of government sponsored research, 
ic eilortS ol smaller companies and universities Lo 
produce machines that will make mathematical calculations, 
especially Chose reguiread Tor various- phases of national 
defense. As a result the experts in the field are drawn 
cromate tanks Of mathematicians and electronic engineers. 


Even now a major manufacturer of office equipment is 
conductine a sehool Co ,educate businessmen in the use of 
their computer. The faculty is made up of mathematicians 
ስየ ስ ር. 


Hest. Workers in the field know that a computer which |: 
designed to do mathematical work must be 'stood on its head! 
to be ready for accounting applications. Where mathematics 
generally calls for relatively few inputs, modest internal 
iio? Tew OULCULS = OUbetaold caleutation; the accounting 
demand is almost exactly the reverse. Much ingenuity has 
[1 ያር ር” ፡ ን ፡ተ፡፡፡.. ፡ ስዎ ሎው” ስ engineering problems of getting 
more input, more output, and much more storage. 


Ste Ontos i Sron y earo Ool tLherditticulty. The other part, 
De come simo res serious as Che engineering problems are 
"11 ee one aa eS [rom the Tact that accounting routines, are 
not at present suitable for immediate conversion to the 
ዌ ከቢ ። ጅጅ ኮክ ፡። ርክ ነ ስባር ን 


This problem, equally if not more serious than the for- 
mer, 15S mou receiving nearly as much attention. At least 
this is the impression gathered from a rather extensive 
du ey ro ቭ ሎ፻ሽ!፣ 1.11. ሠሙ “ሠ field Tand [rom consultacions 
with experts attached to various computer companies. 


ብ ኤቢ The preoccupabtion Of Computer Specialists with 


mathematics, engineering, hardware and the related devices that 


make up their world is seen as one of the obstacles to the better 


communications necessary for better design and operation of 


computer-based accounting systems. Not all of the blame should 


"Paul Kircher, "The Gap Between the Electronic Engineer 


merthe Aceountant," p. ©. 


“Ibid. 
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bemoacuribyted to the computer specialists. The editor of 
Business Week magazine points to the accountant as part of the 
problem. He states, "the Accountant does not communicate clearly 
to the non-accountant .. .a great many accountants either do 
not really understand the theoretical basis of accounting or 
talk as if they don't. Consequently, they cannot explain what 
they are doing in terms that make sense to anyone but another 
accountant. "1 
The gap between the two fields is considered a major 
deterrant to progress on many fronts. But what can be done 
to close the gap? 
Neither side is likely to make progress by itself. 
There is too much to be learned in each field for many 
Hidivrduals to become experts in both. For this reason 
a team approach usually will be necessary. But before a 
team can operate it is necessary that the members have 
a certain account of common understanding, an appreciation 
of the importance of the other fellow's contribution and 
 . ውቲ ታሁታያትታቭያፕፕቭተ ”ፕ ሸቭያቨስሸከህታፖታፖታ ንን ፣ june Manpage he uses . 5... 0.4. “ln the last 
analysis it is the responsibility of top executives to 
bring the accountants and engineers together, to encourage 
them to close the gap which exists between them. We must 
Poirild abridge between the two fields so as to further 
progress in this field.2 
A brief consideration of the second element in the user- 
designer interface, that of mission orientation is necessary 
at this point. Permeating the thoughts of both the users, 
designers and the decision makers who must finally approve the 
system should be a common agreed upon base of what constitutes 
+ John L. Cobbs, "How the Business Press Views the 
meeouivitng Profession,’ The Journal of Accountancy, August, 


OSOS p. 49. . 


“Paul Kircher, "The Gap Between the Electronic Engineer 
amd the Accountant." p. 12. 
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the mission. We have already commented on the fact that 
Historically accounting systems have been more tolerated than 
Eepreclated, a necessary evil in the running of a business. 
Mairortunately many of us tend to put white collar workers in 
general in the same category, that of overhead, non-productive 
Woor., Yet, as Dr. Adrian McDonough has observed in an address 
Zeche Industrial College of the Armed Forces, over 52 percent 
NOU label force 15° Waite collar. We must change our Chinking 
Recause we have a subconscious guilty conscience that over half 
Of us are noe producing. -We must chemee our thinking in terms 
or what is production. Specifically, we must recognize that 
the Navy supply system's mission is more than getting the right 
Me tal በ6. ከር right people au the right time. It is also 
em mission to account for that material both quantitatively and 
financially and to develop the necessary cost and management 
Ewavlotlcs that will permit us to do the job most efficiently. 
Until that additional mission is recognized adequately, its 
effectiveness cannot be appropriately evaluated and accounting 


systems will remain something to be tolerated. 


Education and Training 
Ihe specialization gap, or rather the communications 
gap between specialists is largely due to the existence of a 
wener underlying problem, that of education. In his book, 
Beyond Automation, John Diebold states that "the great issues 
of the world can often be narrowed to a single point. This is 


certainly true in the case with automation. The machines and 
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the problems they pose for management are enormously complex, 


but one problem emerges as basic. That problem is education. "? 
Certainly, the financial managers of today have not 
escaped the problems nor the need. "Financial management is no 


longer a clear-cut, well-defined field. More and more it over- 
Maps into many other jurisdictions and the financial manager 


must be better trained and more technically informed than ever 


Before to handle his broadening field.° 


ia aiwecle by a CPA in the st. Louis office of Ernst 
8615111161 Offers some interesting speculation as to why the 
field may be broader than the managers. He also gives some 
insight into the problem of the "green eye-shade" image 
gmeecountvants often project. 


Perhaps public accounting for many years has suffered 
from acute market myopia. Theodore Levitt described ten 
years ago how railroads failed to reach their potential 
because they assumed themselves to be in the railroad 
business rather than the transportation business. So 
public accounting has seen its role too narrowly in the 
business community. We have been product-oriented instead 
of client-oriented. We have overemphasized the financial 
statements to the point that they become an end in 
themselves--an attitude that top management must fre- 
quently find incomprehensible. Sometimes we show such 
a concern for absolute accuracy, an obsession with detail 
and a negative type of conservatism (none of them qualities 
en poodrexeceutives) that it is dirrteulet for clients to 
1. 1፣ር ከር a Constructive role. Thus the word ‘auditor’ 
conjures up in the minds of many chief executives the 
antithesis of the person he needs to help maintain or 
restore corporate health.3 


Sonn Diebold, Beyond Automation (New York: McGraw-Hill 


Book Co., 1964), p. 79. 


“a. Keith Buckland, "Where Are We Going in Financial 
Management?", Financial Executive, XXXV (May, 1967), p. 24. 


25411, K. Check, CPA, "Education. and Professional 
ieeaning, “the Journal of Accountancy (February, 1971), p. 05. 
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He also offers some advice for relieving the situation. 


First, we must correct our myopia and see ourselves 
as physicians to business. We must know more about how 
to use computers. We must be more math-oriented. We 
must know more about behavioral science. We must be 
leaders in the management sciences revolution. 


Judging from the comments of the Blue Ribbon Defense 
Panel study of the Defense Department, the auditing function 
is also suffering from a need for better education. 

The American Institute of Certified Public Accountants 
team found that: 


re there are a number of factors = :  WAichiare 
preventing the auditing function within the Department 
of Defense from reaching the level of efficiency and 
Gompevence —thac we believe Can DE obtained. 


tacy further found the following deficiencies in the organization 
of the Pentagon: 


There 18 substantial opportunity for improved and 
Mere cei reent education and training of professional 
audit personnel through the use of joint facilities and 
Programs. 


¡Mere sare Insuitte1envt Specialists, particularly 
those with experience in EDP auditing and statistical 
1.11... ia ones an termal audit croups . 


'We find,' the AICPA team said, 'that the various 
internal audit groups within the Department of Defense 
are not well equipped to deal with the challenge of 
electronic data processing. Training of audit personnel 
e not ispecitfeically directed towexrd audit techniques 
to be used in audits of computer installations. As a 
KeS Une rna audi t personnel was a whole lack 
sufficient orientation in the EDP area. 


maio Situation is further aggravated by a lack of 
ንቢ እመ a r technicians Winn tae internal audit 
groups in the military departments and defense agencies. 
Systems common to each of the military departments, 
some of them would appear to have common processing 
requirements, are being developed independently and in 
some military departments without adequate regard 


“Ipid., በ. 
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for the implementation of proper audit trails and 
opera ing procedures. 


Aseone would expect, the Detense Department is increasing 
mes educational program both formally and informally to keep 
pace with the new environment. Some advice from Paul Kircher 
is germane at this point. 

He sees no easy way out, "Workers on both sides [of the 
communications gap] are going to have to take time to study the 
ifmeelas in whieh they are deficient. In many cases this means 
ሀ በ ከ they will do best to go right back to the beginning 
her engineers to take principles of accounting and work up to 
a modest understanding of ave cee.” 

ine jorop lem teorsthe accountanes IS Not co easy ር) 
engineering will not be much help. Just as with the use of the 
8.1 ዘበነህ1165 or the telephone, we do not need to know much of the 
fundamental engineering in order to be able to operate the 
equipment. 

At the moment it seems that every available avenue 
Should be explored, for the amount of information to be obtained 
Wom each is not great, There is no single source suited to 
all of a corporation's needs. In fact there is reason to believe 
Chat ultimately many electronic installations will be made up 
components produced by several manufacturers, each component 
chosen for its particular capabilities. The accountant (and 

I News Report "Institute Committee Proposes Defense 
ee, The Journal of Accountancy (September, 1970), 


“Paul Kircher, "The Gap Between the Electronic Engineer 
ne the Accountant,” p. 13. 
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the executive) will have to be prepared to evaluate each of 
these in the light of his own requirements, which no single 
manufacturer can evaluate for him from an unbiased point of 
view. 

It is necessary to read the material that is published 
in magazines, attend conferences that are scheduled by uni- 
versities and other groups, study the current releases of the 
electronic manufacturers, make friends with the experts, and so 
on. All in all, this is such a mixed bag that it is a full time 
Bobsto cover it adequately, while initiating the studies that 


are needed for the firm's internal requirements .* 


Audit of the System 
The external parties with an interest in the financial 
transactions and stewardship of the Navy have a constitutional 
meno to that information. The Constitution of the United States 
provides: 

No money shall be drawn from the Treasury, but in 
Consequence of Appropriations made by law, and a regular 
Statement and Account of Receipt and Expenditures of all 
public Money shall be publsihed from time to time.® 

The recipients of the product of the Navy's financial 

Peeouncving are not the arrayed forces of stockholders, executives, 
or even regulatory bodies such as the Securities and Exchange 


Commission. 


Ihr waugsenee,. 117 char is a lair term, iS composed or 
the collective elected proxies of the real equity holders, 


linia. 


ur, onen lon,s eos Seco O. 
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Enespeabiiıe. „ Tmesepjeetiver nn... 15 CO reveal to une 
5.1.፪ል፣ ፡ ወ. ባገ.) vestlmeat 0 AS tax Invest: 
menes as interpreted by its chosen securities brokers, 
the members of Congress. Compilation of the figures 
Mus purpose rio conducted alone formal lames and 
adheres to 'generally accepted accounting principles,' 
but the principles involved would mystify and perhaps 
Moretti ye tne Ameri Can Institute or Certified Public 
Accountants .1 


No matter how desirable a system might be, “1. cannot be 
installed unless it meets the reporting and control requirements 
of Congress and of the auditors, including GAO. The increasing 
role of the computer has had considerable impact on the system's 
M cors, both GAO and the Navy's own internal auditors. 

This impact on GAO was discussed by Earl M. Wysong, Jr., 
man article in GAO Review. 


Tie No o che ከ ባታ utilization of electronice 
computers for processing data in the Government environ- 
ment, 1t is important that we, as GAO auditors, are able 
EO adapts ourselves “LO the new auditing concepts which 
Nave been created by the revolutionary methods used by 
these machines for processing data and producing reports 


The Federal Government in recent years has experienced 
a tremendous growth in its dependence upon electronic data 
processing edqduipment. — FPurther increased computer utiliza- 
tion is anticipated in future years as evinced by the 
Presidential Memorandum on ADP, dated June 28, 1966, which 
Staves im pare: 


"I want the head of every Federal agency to explore 
ana apply all possible means to 
-- use the electronic computer to do a 
better job 
-- manage computer activity at the lowest 
Possible" Cost." 


me adde deemphasis on computer utilization coupled 
ከህ ፕ ው ጤጫሎጤጨጤጨከክ ased sopnisticabion of Computers and 


‘U.S. Marine Corps Order P7300.8A, Financial Accounting 
ን | Chapter Ii, sp. 3, quoted by Peter A. Duffey in "Con- 
trollership and Marine Corps Comptrollership: A Dual Survey," 
POS. 
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peripheral equipment has led to the development of new 
concepts of automating and integrating data processing 
systems. As a result, our audit approaches, examination 
techniques, and systems evaluation procedures must be 

1 ር ር በ ን ፡ ር wiv the concepts “of electronic data 


processing systems .-l 


The driving force behind this need for new approaches, 


techniques and procedures appears to be the lack of a visible 


mart trail. Ihis changing of the traditional audit trail must 


necessarily affect systems auditors and systems designers alike. 


cordon 


JE 


Some of the changes in the audit trail are cited by 
DO as = 


Melmeces CGOCUMeN Gs, once rans eri Ded into ta machines 
Readenle Input Medium, are ne longer Used in the 
processing cycle. They may be filed in a manner 
Walker makes subsequent access difficult: 


In some systems, traditional source documents may 
be eliminated by the use of direct input devices. 


Ledger summaries may be replaced by master files 
which do not show the amounts leading up to the 
summarized values. 


Mme data processing cycle does not necessarily 
provide a transaction listing or Journals To pros 
vide süch a listing may require” a special action, 
üsing sienilicani additional cost: 


It is sometimes unnecessary to prepare frequent 
printed output of historical records. Files can be 
maintained on computer media and reports prepared 
oniy Lor except lons. 


Files maintained on a magnetic medium cannot be read 
except by use of the computer and a computer program. 


The sequence of records and processing activities 

is difficult to observe because much of the data and 
many of the activities are contained within the 
Computer system. 


This changing audit trail is a growing challenge 


to the auditor. Records once easy to read are becoming 
ከ ከ ሮን ከ wo Une computer. source documents are being 


iBarl M. Wysong, Jr., "How Can We Audit the Computer?", 


GAO Review (Spring 1967), pp. 53-51. 
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eliminated. Printed listings are being replaced by 
totals; to do otherwise unnecessarily slows the equip- 
ment. As managements develop EDP systems to their 
fullest potentials, auditors will be less and less able 
to rely on traditional audit trails.1l 


Another consequence of the audit trail change is that 
Minas increased the opportunity for enterprising individuals to 
falsify records in their favor. 


"I could seca 2 company biındrın three months and 
leave its books looking balanced' boasts a data processing 
Specloalmae. Vie Method would be electronic embeazzilenment 
using the company's own computer. A manager of a brokerage 
firm did use his company's computer to siphon off $250,000 
during an eight-year period. He programmed the computer 
to transfer money from a company account to two customers! 
accounts--his own and his wife's. The computer was further 
programmed to show that the money had been used to purchase 
stock for the two accounts. He then sold the stock and 
pocketed the cash.¢ 


An enterprising employee at another firm instructed 
Ls computer to write checks Lo fictitious persons over 
a four-year period and send them to his home address. 
His scheme was uncovered only when the post office acci- 
dentally returned one of the checks to the firm and the 
clerk who received it became suspicious! 


These examples dramatize the need for adequate internal 
controls (which must be designed into the system) and continual 
monitoring of EDP systems. 

The American institute of Certified Public Accountants 
(AICPA) defines internal control as follows: 

lgordon B. Davis, Auditing and EDP (New York: American 
imetitute of Certified Public Accountants, 1968), quoted by 
ከከ.) ው]! C. John, and Thomas J. Nissen in "Evaluating Internal 


Control in EDP Audits," The Journal of Accountancy (February, 


moO), p. 34. 


= ier Adelson, "Crooked Operators Use Computers to 
Embezzle Money from Companies," The Wall Street Journal, April 5, 
imino, 0. |, quoted Ibid., p. 31. 


SRichard C. John and Thomas J. Nissen, "Evaluating 
invernal Control in EDP Audits," The Journal of Accountancy 
Miebruary, 1970), p. 31. 
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1! rn geonere lzeompr isses sche plan of organization 
and all of the Co-ordinate methods and measures adopted 
within a business to safeguard its assets, check the 
accuracy and reliability of its accounting data, promote 
Operational efficiency, and encourage adherence to 
prescribed managerial policies. This definition 
Decoene that a leystem. ol anmtebrnal control extends 
beyond those matters which relate directly to the functions 
of the accounting and financial departments.l 


The AICPA committee on auditing procedures states the 


importance of internal control in their second standard of 


meld or 


SA DE APO per Sud and evaluat ron Tor ChE 
existing internal control as a basis for reliance 
thereon and for the determination of the resultant 
extent of the tests to which auditing procedures are 
to be restricted.3 


Weaknesses in internal control provide opportunities 
for defalcations to go undetected. Although an audit 
usually is not designed to detect fraud, every auditor 
is charged with reviewing internal control, To evaluate 
internal control in the EDP area, the auditor must have 
sensskılliedruündersrängine of HDP. . = 2. Since this svandard 
demands that all internal control be evaluated, review of 
internal control must include a review of internal control 
601077.) 5111010511 (311., 


፡፣፡፡፡!! by tne accounting tiem bot. bybrana., Ross 


Brothers. ana Montgomery, maintains that: 


TAuditing Standards and Procedures, Statement on 
Auditing Procedure No. 33, committee on auditing procedure of 
the American Institute of Certified Public Accountants, New York, 


ES, p. 27. 


“ John amdellıssen,.: Fyvaldatınp Internal Control an EDP 
Berets; p. 31. 


Auditing Standards and Procedures, Statement on 
Mainge Procedure No. 33, committee on auditing procedure of 
the American Institute of Certified Public Accountants, New York, 


1903, Demo S 


en and Nissen, "Evaluating Internal Control in EDP 
Audits," pp. 31-32. 
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A distinction between features of internal control 
which promote the reliability of financial data (internal 
accounting control) and those features principally con- 
cerned with safeguarding assets (internal check) is 
important in the consideration of the separation of 
duties in EDP operations. In the past, the need for good 
internal check has required the separation of duties, so 
Ca thesauri zation ror a transaction; the recording 
of the transaction, the processing of the transaction, 
and the custody of the asset have been separated. With 
PrURrs rs tens che implementation ob Toe separation principle 
becomes difficult. 


For example, there is a tendency to have loose organi- 
Zational relationships between: 


systems analysts and programmers, 
computer operators, 

key punch personnel, 

tie? cont rol proup, ’and 

the program and file tape library. 


Responses toreo ren ao well defined anda tone 
person can be performing duties in several of these functions. 
Such ausl elation improves opportunities- for introducing fraud- 
ulent data into the system or manipulating the programs. The 
systems analysts and programmers are also in a position to 
medes Len bae system and change the internal controls. 


As a practical matter, an auditor's attempt to introduce 
more separation of duties in a smoothly running EDP opera- 
tion will usually encounter antagonism. The people enjoy 
their ability to perform several functions, and they feel 
paa tel aclteney Walk sutter il they are restricted.) And 
to date, very little fraud has been detected in EDP opera- 
tions. This is no reason to relax vigilance, however, 
since fraud will probably increase as experience with EDP 
grows, so that the importance of a careful use of available 
control measures will increase also.1l 


Although the possibility of fraud must always be 


considered and appropriate internal checks designed into the 


System, there is another area of problems which permeates the 


system. This area has been termed the "Error rennen ee 


luybrand, Ross Brothers and Montgomery, "The Control 


and Audit of Electronic Data Processing Systems," (U.S.A. 
Lybrand, Ross Bros. and Montgomery, August, 1965), pp. 23-24. 


Ibid., ong Oe 
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ana has ersated significant changes in the internal control 
system. 


The installation of an EDP system introduces the 
Loss Did Mor nen types col errors in process ine of data: 
Haech ornen ddata tobe Ted into the computer mus Tirso 
be manually punched into cards or paper tape, and this key 
PureremeczoperaLlon scan introduces error, Rach- -step or 
process that translates data into a new form increases the 
potential for error. The computer operator can use the 
wrong magnetie tape for a computer operation, can use 
an obsolete version of the program (the procedures which 
the computers follow in processing the data), can process 
the same data twice, or skip a batch of data. An error 
May also be made in a computer program itself, 


EDP also brings 'quiet' errors to light--errors that 
were either quietly corrected or unobserved in the previous 
Systemsuin vransrferring manual records To a computer, many 
errors of long standing are usually found. Manual systems 
ape Piles bile, With personnel reaularily interpreting, 
adjusting and acting upon less than perfect documents. When 
exposed to the rigid discipline of computer programs, some 
of these documents will be unacceptable. 


Ine EDT error-cCorrection process is Necessarily more 
complex because it is necessarily more formal, and error 
ge. cetronstends vo be More concentrated than in manual 
systems. Because error-detection is emphasized in the first 
run of data, all inconsistencies in a day's batched trans- 
actions must be resolved on a strict schedule in order 
tom records bo reflect actual current conditions. 


Offsetting these developments which tend to increase 
Error sanavesbeen sche very high reliability of the computer 
itself and the ability to develop special manual and pro- 
grammed measures to reduce the incidence of errors and to 
im@ereass the Cificieney of detecting those which do occur. 
Data which have been entered into the computer will be 
processed according to the program with a very high degree 
of assurance, and both manual and programmed control 
measures can enhance that assurance. 


In the face of the new factors in the error environ- 
ment that accompany EDP, controls are necessary at each 
Beare Ol the data processing. The auditor must determine, 
in the course of his audit, whether thses controls exist, 
whether they are adequate in the specific situation, whether 
they are being followed, and how they can be checked. 1 


John anda Ntssen. Pp. 32. 





44 
So far we have seen ample evidence of the need for good 
auditing techniques and the need for designing control factors 
ito che system that would facilitate auditing. Let us turn 
now to a necessarily abbreviated look at the nature of an EDP 
system audit. 


Whether the audit is of a computer system or of a 
nana ls ys ten lice tial econy rol is evaluated Gin, terms 
of the same criteria--i.e., the controls must provide 
nes onapker assurance» chat Information 1S correctly processed 
and complete. To assure himself concerning the EDP func- 
Pommes audıcor should evaluate three major areas or 
Macera eon rol: (il) organizational, (2) administrative 
and (3) procedural. 


Organizational Controls. "Organization has “always been 
Mp orcant in the structure of internal controls. Because 
of the greater concentration of data processing duties 
Phi the ከ system, orszanizabtión becomes even more important. 
cana ona iconos ati NO Lo areas. ine 
ደ ከሠ በሠ በኮ ol the EDP function within the organization and 
Timely Lowen of- duties within. the EDP group. 


Within the organization, the EDE group should be 
functionally independent in its relationship to other 
operating departments. . . . Where possible, data processing 
1ቲኑኤ Be a separate functional area. Such an organizational 
setup enhances control by preventing domination of the equip- 
Meat oy one user such as accounting or manufacturing. 

Proper division of duties within the EDP department means 
dividing duties among the available personnel to minimize 
opportunities for manipulation. These controls are part 

Of a sound organizational Structure in which administrative 
aaa procedural controls can function effectively. 


Literature on auditing EDP systems has included several 
Proposals: 


explicit formal separation of duties between sys- 
tems analysts and programmers, computer operators, 
kKeyrpumehwopreraber.,.cete,, 


rotation of computer operator assignments, 


the use of fidelity bonds for data processing 
personnel 1meposLTLlones Of Trust. and 


ምችን ንያታጵታያያጂጅ፡ ፡ቄ፡ቄፋ፡፡፡ር ህከ mac cess5 Ot computer operators 
tO program detalls. 


! John amdallissen, Dim 32. 
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Although desirable, and recommended by most of the 
literature, formal separation of duties is not widely nor 
consistently practiced at present, few companies rotate 
computer-operator work assignments, and limited use has 
been made of fidelity bonds. 


The computer operator should be given only Those 
instructions necessary to set up and run the program and 
vermandle all convtingénelies provided for in the program 
(such as a machine stop when an error has been detected). 
since the computer operator is in a key spot for manipulating 
aS progcramevand can CO So With no e€rfect on the author: zed 
program stored on the program library. tape, carefully en- 
forced restrictions upon his access to program details can 
restrict the opportunities for fraud. 


ine second major area of internal control which. the 
auditors should evaluate is administrative controls. The areas 


öl major interest are program documentation and program testing. 


EDP documentation is more complete and up to date 
(even when inadequate) than is true of most manual systems 
documentation. Because of the characteristics of the computer, 
Proerams muse account for all eventualities. ) Since the con 
pucer Willis tollow the prescribed program rigorously; the 
documentation is a prime source of knowing how the system 
Will perform. 


The following documentation should be available in an 
EDP installation. 


1. overall system flow charts; 

2 narrative; 

3. machine process (run) charts; 

y program (block diagram) logic charts in 


several progressively more detailed stages; 
coding sheets; 

assembly ori compiler printouts; 

program change sheets: 


transaction and master record layouts; 


LO Go =1. ርጋነና Ul 


sample forms and documents, and 


TO Oper oavor Instructions. 


ILybrand, Ross Brothers and Montgomery, p. 26. 
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1 .ፒ፲.:ሙ lice otnese documents arc Olten Mov. aval van le. 
and when they are, they may not all be up to date. For 
example, items 1 through 5 are used initially as tools to 
Sew ve au Lhe program, and as the program gets into the 
'debugging' stage (at which time program errors are detected 
and eliminated), they are in many cases not kept up to date 
and soon become almost obsolete. Good practice, however, is 
to keep this documentation current, and because deficiency 
au Ss vores ide iiermental- to control; the audi lor should 
make a careful review to see that current information is 
maintained. . . . Some of the documentation can also be used 
to trace the system's internal accounting control features. 
Of greatest value for this purpose are the system flow 
charts mac er process Charts, error code listings--with 
associated operator instructions--and record layouts. With 
tnese the auditor can see just what fields the data are 
worried in Lie System, What the flow of data 1s Through the 
system, and the types of errors the computer has been pro- 
erommed tordetect, None of these require the auditor to 
get into the intricacies of a computer program. ` 


Proper documentation primarily serves the purposes of 
management, but from an audit standpoint, it is an in- 
ሸሽ ያ ስስ part Tot Ene wrevyiew Of internal control. Details 
eier cordrJormars, Layouts, code structures. system fiow— 
charts, etc., assist the auditor in developing meaningful 
tests of the system--especially if he intends to audit 
through the computer.2 


Beñore beginning a discussLontol program bestine: une 
Second aspect of administrative control, we must consider the 
merits of auditing "through" the computer and those of auditing 
around the computer. This consideration has been the subject 
ememuch discussion and numerous articles. 

Auditing 'around' the computer means that a repre- 
Somvavive sample of Lransactions 1s manually traced 
Spacer ren, source to final reports or from the final 
MENORES Dack CO source documents... This tracing is- aone 
by using the computer printouts as if they were manually 
maintained records. The thesis is that if the sample 
of cransactions has been handled correctly, then 
the system outputs can be considered to be correct 


el, Dee On 


John andeNiesen, o. 22. 
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within a satisfactory degree of confidence. The main 
advantage of the ‘around! approach is that the auditor 
is on familiar ground--he is not required to have a 
technical knowledge of the computer to the degree neces- 
sary when the ‘through! approach is used. The approach 
independentiy tests the results produced by a system 
which relies upon a fallible machine controlled by 
Tariible people.t 
A further advantage pointed out by John and Nissen is that the 
"around approach has the advantage of minimizing the inter- 
ference with the day-to-day processing operations and presents 
no risk of tampering with ‘live data.' The around-the-computer 
approach works well if the system is on a batch process basis, 
if transactions are initially recorded manually and if the 
aneat trail is characterized by extensive printouts." 
There are, however, ever increasing difficulties with the 
"around-the-computer'" approach. As the traditional audit trail 
disappears there is a concurrent changing of the form of data. 
Auditable and non-auditable data are combined in the 
files. Multiple use is made of single transactions. Source 
documents are often stored at remote points. 
Even when the approach can utilize enough data to make 
the audit possible there are still two sizeable major objectives. 
Miro CeeS approach may not be able to provide 
managements with the same degree of assurance that the 
ee zmalscontrolis in the EDP system are in fact working 
as does the 'through' approach. With the reduced number 
and wide Cispersion cf source documents, the reduced 
amount Of information printed cut for examinations, and 
the machine and programming nature of controls, assurance 
Anote rnal Controls is increasingly difficult to 
Sprain by traditional means .3 
‘Lybrand, Ross Brothers, and Montgomery, pp. 4-5. 
a John SRG Gee T) one) 25) 


SLybrand, Ross Brothers, and Montgomery, p. 5. 
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Finally, the auditor cannot ignore the computer. 
He must make a thorough evaluation of the organizational, 
administrative and procedural controls in the EDP depart- 
mente even COOU A he Tests. around. the computer, Lanus, 
evaluation requires a knowledge of EDP on the part of the 


auditor, if he is to comply with the second standard of 
field work.1l 


The degree of EDP Knowledge required {or this approach 
would, of course, vary with the size and complexity of the system 
being audited. Certainly, this approach would require some EDP 
knowledge, but not the technical knowledge required by the 
alternative "through the computer" approach. We now turn to 


consider the alternative. 


The notion of auditing through the computer was first 
suggested in 1955 by Samuel J. Broad,2 and it has been 
discussed and amplified by many other writers since then. 
fp wen dtameprically Opposed to the older approach of auditing 
around the computer or leapfrogging the computer as it has 
Sometimes been called. Auditing through the computer 
embiraces a speetrum of possible suditine techniques , “any 
one of which might be applicable in a given situation. 


"in auditing through the computer, the computer is used 


Marobtain information about the operation of the programs and 


4 


mo controls built into the machine itself." 


The advantage of the 'through* approach are that 
mt can provide direct assurances as to the functioning 
of the system and that it affords the opportunity to 
use more precise audit techniques. The computer can 
be used to select items for detailed analysis, and 
mo periorm some or all of this analysis. Auditing 
through the computer is particularly advantageous 


Lone MIEN Sen Dp le 


“Samuel Boada nee rones soi Adina ihe 
Journal of Accountancy (November, 1955), p. 42, quoted by Wayne 
eemeoureil. "Auditing Through the Computer," The Journal of 
Accountancy (November, 1965), p. 41. 


3Boutell, p. 41. 


on and Nissen, p. 35. 
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for auditing on-line-real-time and/or fully integrated 
Systems. 


The main Cisadvantage of the 'through' approach is 
that tne auditor must Tirst prepare himself wich inten- 
sive training in the concepts of EDP systems and machines, 
ana then must deal with a considerable amount of techni- 
cal detail during the individual audits.l 

"There are three audit approaches: using test decks, 

ucing 'packaged' programs, or using unique programs for each 
elient."* 

A test deck has been described as "a set of dummy trans- 

actions created to simulate actual events in order to test the 


n3 


procedures and controls in a computer program. Although the 
term "test deck" implies the use of punched cards, any appro- 
priate machine readable medium may be used. 

The development of test decks requires a clear under- 
standing of the data processing system and the system of controls 
Meee in it. The auditor should be primarily concerned with 
the system of controls. "The error input should relate directly 
ወበ.) specific system controls which are critical to his objec- 
tive of being assured that he can rely on the system as an 
information source. He will probably want to attempt to violate 


all the designed quality checks in the edit eas However 


he should also "test the systems handling of transactions with 


liybranā, Ross Brothers and Montgomery, p. 6. 
“John and Nissen, p. 35. 
SLybrand, Ross Brothers and Montgomery, p. 30. 


em and Nissen, D. 39. 
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Mio | ከ. ርክ col information missing Or transposed. transactions 
Buch erroneous code numbers, dauplicate transactions, ete., 
Mirospeective or Whether the program provides for these 
e e aL 
contingencies., 
John and Nissen suggest six elements which should be 
covered by the test deck. They are: 


1. Out-of-balance batches of input | 
Orma transactions 


Invalid data such as (a) alpha data where numeric 
should be, (bt) invalid dates or account numbers, 
(c) incomplete data or (d) data larger than the 
Mets ር 


ils Edi roubine violations 


Out-of-sequence processing 


6. Processing with the wrong rile.“ 


"Since the objective is (often) to test the system rather 
Mica some Specific OUtTpUL data; it is usually satisfactory to 
Bop ly test deck transactions to dummy records .. .. This will 
Berry meat Lie Use (Or an ancestor tape, 1.8., a grandfatcher 
tape obsoleted by the production of new 'son!' tapes. "3 

There are circumstances that dictate the use of "live" 
data. For example, it may be desirable to test how the control 
up responds to and handles errors. Internal audit may 


require the "continuous audit" procedure of injecting dummy 


Peeamsactions into the system at various Times and places. 


‘Lybrand, Ross: Brovnersrvand Montecmery. Da 32: 


“John and Nissen, p. 35. 
SLybrand, FO ።ህ፤!፡|)! |! ከሮ ana: Monte omery. PP: ረመ ር 


I. PPa 33- 3H 
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These methods don't require special computer runs for the audit 
and are therefore less expensive, however the auditor must 
identify his test data so that they may later be "backed out" 
stas not to distort or destroy real data. 
In older systems where the number and complexity of 
program changes are great, the test deck approach is especially 
useful as a parallel check on the documentation. 
A big advantage of the test-deck approach is that 
Proer amacnaneescerezsotsiıetlezcesneern Lo tche auditor, 
if the revised programs continue to produce acceptable 
output from the test data. Once a test deck is developed, 
it can be run and evaluated frequently. On the other 


hand, a test deck is costly to develop and can be used on 
only one client's system. 


The successful pun of test data through an existing 
program assures the auditor that the tested controls 
exist in the program. That 1s alli will do. The 
question of whether the tested program was in use during 
the entire period is a separate question, one not unique 
to EDP systems. This question is answered through analysis 
oí. organization, administrative and procedural controls. 
The second and third audit approaches, namely packaged 
Simoni que programs, have apparently not been as successful as 
has the test deck approach. In 1965, Wayne S. Boutell con- 
sidered it a "model approach to the problem," implying a double 
meaning to the word "model." His thesis was that the auditor 
does have a model in mind when he makes his review and this model 
ioenecessary to evaluate the system of internal control, The 


idea was to make his mental program explicit, program it and 


run a sample of the source data through both the clients program 


l John. and NES T pe C, 


“Ibid. 
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and the "model." A comarison of the results would then reveal 
any significant differences.” Obviously, this approach requires 
ፐብጠሸ.፡ ፡ ፡ ብ፡ ጋጋ]! Of Computer expertise. 

A more recent observation is that: "To date, [1970] 
the use of packaged computer audit programs has been very 
limited . . . . As a practical matter today, differences in 
equipment and software sometimes make extensive use of packaged 
aut programs impractical ክእ ብበ Using computer programs in 
conducting his audit requires the auditor to have a higher level 
EDP knowledge than either auditing around the computer or the 
test-deck approach through the computer. This is probably why 
auditors seldom use them." 

Lybrand, Ross Brothers, and Montgomery list the 
following "prerequisites to the use of specially written com- 
puter programs: 


i. The auditor must be able to define his audit objec- 
tives and requirements. 


2. he must be able to program his requirements or have 
accens to a programmer who will reliably Till them, 
and 


e ea a red time and eriort should be JúustilicdibDy 
the results achieved." 


THe wth iid and, may Or sarea or internal controliwhichEthe 
auditor should evaluate is procedural controls. This area 
imeludes the life cycle of data from the initiation of data 
imomune final disposal of the output generated, including the 


operational controls involved. 


tBoutell, pp. 41-47. 


“John and Nissen, pp. 36-37. 


3Lybrand, Ross Brothers and Montgomery, p. 35. 
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Iniciacion Controls. Ihe authority, propricty and 
accuracy of transactions to be processed must be insured. 
Mmercunately, the data is often in humanly recognizable form at 
mols stage 50 traditional controls such as transaction counts and 
visual checks will apply to many of the transactions. However, 
"EDP has introduced a new factor in that the computer can 
initiate important transactions, such as purchase orders and 
production orders. Where this has occurred, management must 
clearly understand just how much authority has been granted to 
the computer program, and checks are needed to make certain 
Mat the bounds of this authority are not exceeded. "* Test 
decks which violate the bounds of this authority are useful 
checking these controls. 

Conversion and Input: SONNE Writers separate rithe o CHEEWO 
steps, however, there is good reason to treat them as a single 
step. There is often no clean break between the point where 
data is converted from human language to machine language. 
Indeed, in the recent development of Optical Character Recogni- 
tion, there is no "conversion" step at all. The data is at once 
readable by both humans and machines. Too, the controls needed 
to insure accurate conversion are in most cases the identical 
controls needed to insure accurate and complete input to the 
computer. For these reasons, conversions and input will be 
eansidered as a single step for discussion of the control 


process. 


lIbid., p. 8. 
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Conversion and input are considered by most writers as 
OMe OF the most crucial to a successful operation. John and 
Nissen consider it to be 


the weakest link in the. chain of processing 


events. Controls can be designed Into computer proerans 
to check for various errors. Routines can be established 
between ana within the various departments to detect 
emos. Mowever; If at the point Of orizin of the 


Bean serron an error 1s madenin recording ae data. Ip 
may easily pass undetected through the system. In EDP 
systems, the conventional control techniques to reduce 
cue possibility ol error in Me initial recording or rhe 
data are extremely important.?.l 
When the data conversion from human to machine language 
is largely mechanical as with machine recognizable characters, 


there is less chance for human error or manipulation and less 


Suringent controls needed. 

The greatest need for control occurs when this 
conversion is accomplished by manually keypunching data 
into punched cards or punched paper tape. Several 
techniques are used to control the accuracy and com- 
pleteness of the conversion operations.?2 

The techniques fall generally into three categories; 

(1) human re-check, (2) programmed checks which the computer 
performs and generally reports to the user, and (3) built-in 
equipment controls which report programmer errors and equipment 


malfunction to the computer operator. 


The human re-check category would include for example, 
ere rtollowing checks: 
Mechanical keystroke verification. ~ This is the 


9. epena ive form Of conversion verification, and is gen- 
erally used for Tields of data in which error can be least 


John and Nissen, p. 33. 


“Lybrand, Ross Brothers and Montgomery, p. ll. 
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Corera d a Acer Cards Or paper tape have been key- 

PU eaea Second operation authenticates the cards Dy 
restroking all fields of data subject to process on equip- 
Mentewme ch Signals “discrepancies. 


Visual verification. Usually used for alphabetic 
WA or.maLron, CNIS method consists Of Siehte,cComoagri sen 
between the original document and what has been keypunched, 
orrol Nolding a deck of puNnecned cards ተን a) Tieht source 
wo See thaw an identical field has been correctly punched 
i sa aGards 7. + ee VOUS) ሂራ” |ሰ፣ርስ! ¿Ss not las accurate 
as mechanical keystroke verification and is accordingly 
Beederar cher esse loser not mato where. some Checkin: 
is desired but less accuracy can be tolerated. 


Selene ckineg numbers. Foryvcheckine of identi ficarrcn— 
type numbers, self-checking-numbers techniques are highly 
Siete hey apply to code numbers such as employee 
numbers. account numbers, etc. 


Because considerable literature is available on various 
types of self=eneckine schemes, no detailed description 
vem ven Mere.  Brrietly., One ctra digit, Computed 
1 181፡111፡ በፓ1ብ[፡፡2|] relationship of “all the, dipivs in. tie 
eode number itself, is added on to the end of the code 
Mimberswrmrch zit 18.70 cheek, “Phe mew code number chen 
becomes the old code number plus the check digit. 
ከቲ ፣ምያያዯ ከኤ ከ ከ ር ant To note chat altnhoueh selrf-checkine numbers 
ScomUcwativeetfective, they are nov infallible, because 
erroneous numbers can sometimes combine in away that will 
pass the test. (The probability is remote, but must 
nonetheless be recognized.) 


mess eond vechniaue for controlling conversion and 
mmole Of data is to program certain edit or validation checks 
mano the computer, 


Bee esotrtche speedrandFeonsistrencey of Lie computer, 
Mel) -Cestemead programed edits can perform a continuous 
Wern a e N ot all data entering the computer. Edit 
checks are used to detect data which are inaccurate, 
unreasonable or incomplete. They include checks for 
messionaplédess ol dava.e.£.., a check to assure that a 
disbursement does not exceed some specified limit. 

Common edit routines include: limit checks, validity 
Cek o  በ.።፡፡ ወ. ብ. fiela checks, historical comparisons 
and logical relationships.?* 


ee nr, 


2 10908 and Nissen, p. 33. 





56 
Adi trona routines mient nc luae such things as 
character made tests to see that all characters within each 
and every field are what they should be (i.e., alphabetical 
Sl numeric). Finally; an authorization test can be made to 
determine whether the department specified in a transaction 


ዉ authorized to initiate that kind of een 


The third technique of data control, that of built-in 


equipment controls, controls not only the input of data, but 


its subsequent movement through the processing. Although there 


¡not much the auditor can do about these controls, he should 


know of them. 


The most prevalent form of built-in control is the 


parity check, for cheeking the accuracy of Gata transters 


Nin ae Computer system. Bach character of daba 1s 
represented by a series of binary digits (four, six, 

or elght binary digits per decimal digit or character). 
መ... ፡ ረጩ ።”፡፣፡፡፡. ን ene extra binary digo per character: 
ከር ሪፕ eee OUrse sot ር ፣፡ን፡.ጉ ጋ ter. one Dinary digit Is 
changed within a character (which is the error most 
iukely Go occur), the parity digit will no longer check 
our rzand thus detect the error: This technique 1s Used 
an checking the transfer of data within the computer 


and also between the computer and external storage units, 


such as magnetic tape units or random access memories. 


Another check often made with magnetic tape units 


and random access memories is the read-after-write check. 


After information has been recorded, the computer reads 
it right back, and it is checked by a variety of schemes 
Pue. test 10586 accuracy. A discrepancy automatically 
Signals an error. 


Punched card and punched tape units have a dual-read 
feature, by which cards or tape are read twice as they 


are being fed into the machine. A read-after-punch feature 


is also available on some punching equipment. 


‘Lybrand, Ross Brothers and Montgomery, pp. 13-14. 


Siete)... pp. 14-15. 
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Once data has been recorded by an initiating depart- 
ment, they will be transferred through other departments for 
processing. Regulation of the movement of data "usually 
takes two forms: 


Peace contrels and 
en a "control eroup” ol personnel alrecting the flow 
of data to and from the computer. "1 
Discussion of the latter form will be deferred until the 


techniques of operational control are considered. 


Bateh Control. “Arbatch is:a "guantity of transactions 


which have been saved up to be handled as one 105." A batch 


may include all the transactions for some period of time or it 


3 


may be a fixed number of items. The types of transactions 


macluded in a batch should be as homogeneous as possible, to 
provide inherently consistent control Totals. 

in usine the- technique, a total ol the critical data 
ma une batveh is obtained prior to its submission to the next 
receiving department. The originator and the receiver each 
keep a log of the oe 


Within a batch, several types of controls are used. 
Commonly used is the item count, which is a count of the 
number of items or transactions in the batch. (This 
count is not always a simple one; for example, trans- 
action types that might involve a variable number of 
documents per transaciton make it difficult to know just 
what to count, the transactions or the documents). 


011 11111 ሮሮ ከስስ ከ ጋ 4011. || መ) ጅጅ ተር . ከከ | toval. 
Mo o eee ocal ol one information fiela, for all iteng 


lIbid., p. 8. 


Ibid., DO 


3John and Nissen, p: 33- 


a. 
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in the batch. An example for a batch of sales orders would 
Deschesdollar total represented by all cf the sales orders. 


A less frequently encountered but useful batch control 
o the hash. toval. Like the control Total, This is a 
Haech cotal for all items of one field of information. 
Here. /መ!. ¿ene total 1tsedi has mo iatrinsic meaning—— 
for example, totals of employee numbers, account numbers, 
Bere numbers, etc. Oncetconlrol or hash totals have Deen 
manually developed, it is desirable to have the computer 
accumulate matching bateh totals in each- runin whien the 
corresponding transactions are being processed and to 
ed computer developed totals with the predetermined 
totals. 


11!) 5.11”)! a is, Ol Course, cgually as ucerui 
ARLON Trolling data from one computer run to another as 1t 
Sa controlling dala from one department to another. 

After the computer program has been run, it is necessary 
to make a final check on the output to insure no records have 
been lost (or added) by the computer or by an enterprising 
eperator. Output control methodology might operate as follows: 


COomuUreGl ToLalS Ol processed infermation are compared 
To ataco trol Totals. - Ihese can ve batch totals of 
ches number of records processed or totals of some other 
11101... 11pures in the baten. This comparison of 
totals is the fundamental control feature in a batch 
processing system. 


The use of prenumbered forms 15 helpful in maintaining 
CUeouUuwcoavrol.  Pirenumbered output documents can De 
zeceaumted,torssn the same manner as input documents. Ihe 
number of payroll check forms, for example, can easily 
be checked against the number of input records. Through 
tae use Of Sampling, auditors can check output by 
tracing randomly selected transactions from source docu- 
ments through the processing system to the output 
destination. < 


De aona a COn teo lsi The physical layout and organi= 


zational arrangement of the data processing department is of 


ILybrand, Ross Brothers, and Mentpoomery, 13:10. 


John anc, Nassen. ps 34. 
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weal concern Co the auditor. “Manipulation of records requires 


a working knowledge of the programs, sufficient time at the 


console, and motivation. 


the 


Gocd anvermal concmol reduces “ches possibilty or 
unauthorized manipulation of data. Access to the computer 
mis be limited”. An toreganization Wath ood controls 
limits access to the computer room to only those employees 
concerned with operation of the equipment. Another area 
Omctrmet: COnurol is programs. Once written, ob ject pro 
ra should pe “accescible only Co cdu pment operatorn; 
source programs should not be accessible to them. This 
eomLrolmmakes- very diffreult’thesunautchorr zed- moaı TLcearıon 
ንግ | ሮሮ ር ከከ ን ው. ዎሮን equipment operator: 


Sean elements OF CHIS kind or control Lora co 
tae catdecor should be looking, include: 


1... eam Zac Ona division of functions. 


2. Effective scheduling techniques and standards for 
Operations such as halt logs and controlled console 
Printouts. 


ten instructions covering each. job; 


8, A log of computer running time with appropriate 
COn 


5. Control over movement of data--especially of rejection 
and return of bad batches of data.l 


A suggested method for effecting the final element is 
esvabirsiment Of COnetrol “eroups, i.e... 


bave a -ingle control group of ‘clerks’ into whieh all 

data flowing to the computer is channeled, and from 
Wich i computer reports are distributed. Such 21 

group provides a single communications point with the 
commuter room and adapts itself better to the strict 
scheduling requirements of EDP than do individual depart- 
mental control groups. 


The control group develops the necessary batch 
control figures, or, where they have been previously 
developed, records the figures and checks to see that 
all batches have been received. The group checks the 
input control totals developed by the computer against 
previously developed control totals. Any discrepancies 


tipid., p. 33. 
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are tracked down and correction entries made. (If 

SO programmed, the computer itself can perform the 
comparison operation and print out only those batches 
that fail to check.) The control group checks output- 
control-totals before output documents are released for 
distribution. An example in a cycle billing operation 
SIDO Check thar itche Dilis actually produced Tor a cycle 
IA COIWDE nal eontro totals ror ohatreyecle. pus 
PEO? vo bina e 


If one type of errors appears too frequently, the 
COn tCOola croup ShNould be instructed to call “this Tote 
attention of data processing management so that the cause 
of the error can be determíned and corrective action 
2 በከ. ከ1. 
Pina word ol caution tothe auditor or designer 
of EDP accounting systems, is that equipment is not infallible. 
there are a great number of errors which can occur in the 
processing of data, These errors occur most often in the 
computer-human interface or within "peripheral units" which 
are largely mechanical and thus more error prone than the 
computer itself. 
Thiistcan be illustrated by the kinds of mSoperatuons 


which can occur in magnetic tape units and the effects 
they can have. Tape units may: 


Svar De Low normal speed, 
stop and/or back-space improperly, and 


signal improperly at terminals such as load 
pornts or end of reel. 


Although such misoperations are infrequent, and 
may be slight by mechanical standards, they do occur 
and can produce unfortunate consequences. 

People Problems 


Colonel Joseph B. Warren has leveled a challenge to 


che managers of data automation. His challenge is, as the 


ILybrand, Ross Brothers and Montgomery, p. 11. 


“Ipid., D. 9., 
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title of his article says, that we have made EDP a scapegoat 
nor human errors. 


During the first decade of our experience with the 
management of computers we emphasized the management of 
hardware--its design, acquisition, operation, and mainte- 
nance--rather than the management of the people whe 
carry out these functions. We seem to have placed tech- 
nical experts in a privileged position where computer 
hardware is blamed for failures or errors rather than the 
people who wrote and implemented error-ridden, failure- 
prone data systems. This seems to be true for large as 
well as small computer-based data systems. 


In the majority of cases, however, failure can be 
traced to human failures--failure to design well, failure 
to implement carefully, and failure to assure reliable 
computer operation. However, we are more inclined to 
tear out the computer than we are to fire the programmer 


We have fallen into the habit. of using automated 
systems aa the scapegoat for human error and failure. A 
logistic manager of a key operation in the Pacific com- 
plained that vast quantities of equipment and material 
were building up at his control point and he was losing 
the capability to control the inventory. His problem-- 
as he described it--was that the computer available wasn't 
capable of processing data fast enough and the solution 
(oon Lily eo. Pec a larger computer.: 


The Commander of a supply center recently converted 
his system from a second generation computer to a third 
generation computer. The entire system had been re- 
designed, programs rewritten and extensive testing con- 
ducted over a three-year period. As soon as the new 
system was put into operation it began to flounder and 
his mission performance was jeopardized. Again the blame 
and responsibility were not attributed to human failure 
but to the size and capability of the hardware. The 
proposed solution was the same--a bigger and faster 
machine , 


ie WOU Mikes te Oller tne [ol lowe speculabaon: AS 
computer applications come to have a more direct impact 
on the activities of every organization, management atten- 
tion must be focused on the people involved in computer 
Systems--as designers, programmers, users and recipients 
of computer-provided services--or there will arise a 
misplaced reaction against the continued application of 
computers to the solution of problems.? 


Joseph B. Warren, "EDP, Scapegoat for Human Error," 
EFuesjness Automation, p: 50., ብ 
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It is not the purpose of this paper to deny the charge 
DOr tTO reiterate 1t., It is assumed that there are as many dif- 
ferent types of "scapegoatism" as there are managers. Our 
purpose here is to respond to the challenge by investigating 
some of the problems and the underlying human factors which 
comtribute to them. 

Tre University ol Wisconsin has done research in this 
area as early as os More current literature in the field 
tends to support their findings. Growing mechanization of 
data ቸን operations "has intensified the human relations 
Preblems inherent in the design of business systems. Asa 
result, business managers and systems analysts are devoting 
maecreased attention to the impact of the financial information 
Ú cem on the people within their organization--and to that of 
the people on the financial information system. "S 

ihewdesiwen Ol a system should be consistent with applic- 
able human factors since people are responsible for the effec- 
tiveness of the system. Dr. Bower and Mr. Sefert divide 
management into two levels for convenience in examining the 
mtman factors. 

"Top management consists of those executives who 
Meret. cipate in company wide policy formulation, including the 


n3 


Mei executive and those who report directly to him. 


“James Eee Ower and we Bruce, sererth. Human Factors 
Systems Design," Management Services, II, No. 6 (Nov.-Dec., 1965) 
Copyrighted 1965 by the AICPA, Inc., pp. 39-50. 


“Ibid., p. 39. 


3Tbid., p. 40. 
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In the Navy, this would correspond roughly to the Systems Command 
Headquarters and upward through the Secretary of the Navy. 

"The term middle management is used to encompass not 
ernıy the usual group of middle and junior executives, such as 
division managers, department heads, and their staff functional 
advisors, but also operating supervisors and foremen since the 
amman factors that affect this group as a whole are similar.'"* 
The Navy counterparts to this category would include all of the 
mela activities, offiees and Inventory Control Points. The 
መም 16 in this category range from the Commanding Officer to the 
mail room supervisor. 

"Non-supervisory employees are treated separately 
since their reactions to systems changes are usually different 
"om those of people on the managerial levels." A point often 
ignored, or at least naively avoided is that "a group of non- 
supervisory workers can sabotage a system they do not accept 
mos, aS effectively as a supervisor can. In fact their sabotage 
may be even more difficult to combat since it may be more 
subtly applied through group action."> 

What are the human factors that affect these workers: 
Bower and Sefert have developed a list of 23 such factors: 

Resistance to the new and strange 


ir: 
er. Hear of Machines 
ን Tendency to believe rumor vs. fact 


lipid, 


Ibid. 


ከ 
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4. Need for reassurance as to job security 
5. Trust in management 

6 Pride in company progress 

f. Need for group motivation 

8. Desire for affection, recognition, attention 
9 Tendency to short-range goals 
10. Desire to know reasons for change 
11. Need to identify with problems 
12. Tendency to question company motives 
iS. Response to Opportunity to participate 
14. Need for activity and visible product 
15, Passive resistance of affected groups 
16. Fear of loss of respect for speciality 
17. Resistance to inflexibility of machines 


18. Influence of key workers 
19. Viedike Tor more rigid work pace 
20. Tendency to accentuate shortcomings of system 


Al noo for self-protection. Irom blame 
22. Need for well defined goals and objectives 
23. Faith in company promises.l 
Several of the factors may be seen in the comments of 
ene Navy manager who identified one of his problems as a lack of 
1 ከ ሠ ተኒ 1 ሊጪ; by lower level personnel for system discipline in 
coding documents and resulting mismatches. The mismatched 
documents often being corrected by a third party without access 
ro the original document. This lack of "eyeball" corrections 
produces a need for elaborate edit routines. Further observa- 
Tions were that support personnel are manually oriented, not 
system oriented. Morale is depressed because of the de- 
Bamonalized nature of things, €.£., Where a clerk formerly 
handled accounts on a personal basis and developed familiarity 
with customers, now the impersonal machine handles the aceounts. 
The systems analyst cannot completely prevent the 


operation of these basic human factors. It will take 
a long time to substitute new values and new job 


57ከ46,, 5. 37. 


2 : : ፡ 
Basmerrın,’interview, 
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satisfactions. If, however, he is aware of these 
forces at work, he may be able to offset them or at 
feast Minne Ze ele ir eliecss Dy proper training ana 
Py introducing contrary Torce, 
The key to success or failure of any system is held 
by the middle managers. "Top management relies on them for the 
Sreanizavilons everyday efficiency and smooth operation; the 
non-supervisory employees take their direction and set their 
course for them. "° 
An understanding of the human factors at work in this 
group of managers and supervisors is especially important to 
the systems analyst since he must depend to a great extent upon 
woe information the supervisors can furnish and also Upon their 
later acceptance and implementation of any system he designs 
and installs. 
Bower and Sefert mention a number of special problems 
which middle managers generally present. They typically 
N"... have a narrow perspective on company operations. They 
are so immersed in their own jobs and their own departments 
that they cannot see the significance of what is going on else- 
where in the T E They also tend to pay more attention 


to the technical factors of their work and less to the human 


relations and administrative aspects. They are fearful of 


‘Bower and Sefert, p. 49. 
“Ibid., p. 44. 


3 James B. Bower, Robert E, Schlosser and Charles J. 
Zlatkovich, Financial Information Systems, p. 314. 


ene and Sefert, p. 45. 
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automation that may reduce the number of employees and thus 
puso reduce tne number of Supervisors. As thelr age increases, 
they tend to increase their resistance to change. They need 
evidence that a change will bring them immediate benefits, 
however not to the extent that lower level employees ons 

These factors are pervasive and require considerable 
effort by systems designers to overcome. Even systems that 
Were designed specifically to help middle management have found 
rough sledding because of these deep seated factors. A nearly 
perfect example of this is Project PRIME. Very reasonable and 
surely desirable goals are stated for PRIME. 


basically. Project RIM *"seeksi to. revise Mine 


programming system, the budgeting system, and the 
management accounting system so that they will be 


more useful to managers at all levels. The sole pur- 

pose of Project PRIME changes is to aid managers-- 

were simo desire to account for the Sake of accounting 
or accountants. in this context, a manager is a person 
vno ls responsible Por carrying out a significant mis= 
Sion or Tunetion and who in doing so makes decisions 

that have a significant effect on the resources used. 
Project PRIME is designed to aid managers in three 

phases of the management process: Programming, budgeting, 
and operations.? 


Certainly one would expect managers to support such 
a noble goal, There is, however, evidence that such is not 
yet the case even though over five years have passed. Haskins 


nd Sells found that: 


ከከ. 


“ዐል80 (Comptroller), Defense Resource Management Systems: 
Project PRIME, National Security Management (Washington, D.C.: 


Industrial College of the Armed Forces, 1967), p. 9. 
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Substantial problems have been experienced in 
Navy-wide installation of recently developed accounting 
procedures 


-- one example of this is Priority Management 
Efforts (Project PRIME) which some commands 
haver adoptea and find te be of value, But 
which Others continue to resist or tO rojeecrt 


-- another example is the attempted adoption of 
chera rua Eae ao aee oee 
cs beyond he SCope ol this paper to identity vai 
of the reasons why some commands resist PRIME. It is reasonable 
m ee onec lude however, that much of the resistance ws due To N 
failure to properly deal with the human factors which affect the 
middle managers. There must be active, conscious effort 


directed at overcoming the negative effects of these factors. 


TE the employee in a company undergoing systems 
change is likely to develop a core of passive resistance 
to these changes if left to his own inclination and to 
the influence of his co-workers. This may be so in spite 
of the fact that if he were confronted with a specific 
proposal he might in a moment of objectivity admit that 
the changes were good and probably needed.¢ 


Top Management. It is axiomatic that the whole- 
hearted support or TOD Management is required for systems 
acceptance and success. Middle management and non- 
Supervisory employees are quick to take their cue from 
the attitudes that flow downward . . 


Mere interest and support .. . is not the whole 
answer, however. The analyst must take account of many 
human factors at this level in determining management 
Imtormatien meeds „ ...> 

Bower and Sefert have identified a number of these 


top management human factors. Some of them are: 


‘Haskins and Sells FS POr. mp. lO. 


Bower, Schlosser, and Zlatkovich, Financial Information 


Beovems, pa 322. 
Bower and Sor li. 
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Prior interest in procedures 
Company patterns of change 
Tendency to patchwork solutions 
Concern Tor human relations 
strength of interest in change 


some clues to the nature of these factors as they apply 


in the Navy may be found from the observations made by Haskins 


and Sells: 


It was noted that while there are large numbers of 
persons Javolved nm command econpurellership (activa ies.. 
there appears to be almost no direct centralized management 
of these activities beyond the general instructions con- 


tained in the Navy Comptrollers Manual. 
Evidence of lack of centralized management direction 


are manifested in a number of ways, most of which occur 
in some degree because of an inability to execute effec- 


tively. 


Some ot the observed indications of lack of 


centralized direction are 


| 


Unclear definition ot responsibility Lor 
direction of day-to-day accounting operations 
as necessary to achieve accounting-system 
objectives with a satisfactory degree of 
effectiveness 


parochial interests appear to be. mere intense 
than should be expected 


many overlapping systems efforts exist which 
propose to resolve the same or similar items 


lack of ability to summarize ‘data for higher 
echelons in an effective and efficient manner 


proliferation of memorandum records to satisfy 
needs of managers through attempts to overcome 
deficiencies ian oritecial systems 


untimely preparation of accounting data 


iis toCleme reer miNiltLon OF requirements Tor 
accounting operations 


in Ur icient CetiniviLon Of management. require= 
ments and the specifications of systems neces- 
sary to respond to those requirements 


attention focused on broad systems concepts with 
inadequate consideration of data source and data 
flow requirements. 


Haskins and Sells report, p. 16. 
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It is appropriate here to remind the reader that the 
critical examination which produced the above observation was 
done at the request of the Navy's top management. It was 
intended to identify and make explicit the problem areas. The 
writers purpose here is not to cast additional stones at 
Benet emenu. sulle vOvitiIUsureate “Bie Mumen factors anvolved ani ure 
design of a better system of accounting within the Navy. 

A tendency to patchwork solutions is apparent in the 

Following additional observation by Haskins and Sells: 
Many current practices appear to be the result of 
past system changes which, though probably well founded 
when installed, are no longer appropriate under today's 
operating environment. Further, many practices have 
perhaps resulted from expeditious modifications or 
additions undertaken over a period of time to fill 
urgent needs rather than from consideration of funda- 
mental purposes.l 
The Ona are not an attempt to completely 
and accurately illustrate top management position, but to 
show that human factors have influenced the design and opera- 
tion of the accounting system. It is necessary that these 
human factors be recognized at all levels because, "as the 
plans for a major systems change unfold, top management will 
meme to chart its course of action in the field of human 
relations. "S 

The computer has indeed brought many demanding 
Problems with it. Rapid change is the new way of life and 
accounting has not escaped the trend. 


‘Tbid., p. 22. 
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Many people are not prepared for the thinking that 
is required to live in this bold and demanding new 
existence. In effect, the computer has caused a revo- 
lution of thought that requires a reappraisal of many 
of the pillars supporting our business world.1l 


Buckland, Financial Executive, p. 24. 





CHARTER V 
SUMMARY AND CONCLUSIONS 


This research project has been concerned with the 
impact of the use of computers on the accounting systems in the 
S ply systempof the U.S. Navy. This impact can best be judged 
by breaking the problem into three elements; extent of com- 
Bewerizabion, benefits from it, and problems generated by iv. 

The initial problem, that of determining the degree to 
which computers have been employed in the accounting systems of 
the Navy, was the subject of Chapter II. Attempts at quantifi- 
@auton of the current use of computers or the optimum use of 
computers met with frustration. A determination of the number 
@ accounting activities or the number of computers in use would 
wot be meaningful. The myriad of types of activities, computers, 
and appropriation makes the task of quantification too large 
Bon che time and scope restrictions of this project. Ihe varying 
degrees of computerization between similar activities and between 
the various appropriations would greatly reduce the utility of 
Mates tion, even 1f it were possible. 

In the attempt to define the optimum degree of 
computerization and the current level of progress toward that 


Beal, the following conclusions have been reached: 


a 





[2 

(a) Confusion or disagreement over the appropriate 
orientation of the system is a source of problems 
within the Navy as well as industry. 

(b) Civilian industry shows a greater concern for the 
internal financial management information needs as 
compared to external financial accounting than does 
the Navy. 

(e) nen acte that financial and operational information 
Of ven “are “inseparable. “and that operational Incormas 
gionis computerized UG a great degree anG@icate vias 
further <enpuserı1z2a6ron or une accounts ys ce miis 
very likely. The ever increasing need for more timely 
and complete information for operational and manage- 
ment control Ftends CO rein orce this trend: 

(d) The accounting system is an integral subsystem of 
the total information system and should be treated 
ass such rather Chan as a Unique. parallel system. 

(e) Further computerization must continue to be judged 
by Wea Chane che anal sand operating cos Los o che 
Sistem epaliso Vie @oncrı Burton Vie s/s vel makes 
Bezmisscheon pelated on jeetives, 

The second area vo be studied in determining the impact 

Ac omputerization was the subject of Chapter III, which involved 
Ze orvweysor the benefits expected. Two general categories of 
benefits were studied: (1) lower costs, and (2) better 


management. 





(e 
፡1ፐ| መሚ ስ፡ፕ፡.ቭታያሇያታያ”ፐፐሇ. ብ... |... ጂ ከሌጨሜሰህክስህዕያ፡ሙጭመሸ፡ ን ፡ቄ፡፡ 1)!!! 1 1 
to the following factors: 
(a) Reduction in the number of clerical personnel 
nec ae 
(b) Reduction in the number of required middle managers. 
(Cost savings in these two items assumes no expan- 
SION OFER COPE Or guall y oO SuLpar expecueda 
In practice, those savings usually have not 
materialized because the information needs, whether 
real or imagined, tend to keep pace with the greater 
capabilities which the computer affords.) 
(c) Reduction in the need for hand annotation of documents 
and the attendant high error rate. 
(d) Reduction in the number and duplication of files 
and the need for reconciliation. 
(e) Reduction in the need for memorandum records to 
supplement the formal system information. 
Tnegsentriburion whach tune computer has made Vesserter 
management is coming to be recognized as more important than the 
asi displacement benefits. Managers are increasingly more 
able to centralize the decision function to whatever degree the 
situation warrants. The recommendation of Haskins and Sells 
ክቦ “ፖሮ ”መፎመጋቢጅመ” centralization would not be possible were it not for 
the increased speed and capability of the computer. 
The speed and extreme accuracy of electronic trans- 


mission of data between computer systems has permitted greater 
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organizational flexibility than was previously possible. The 
concept of area accounting centers have been implemented in some 
Swit varying degrees of success: The value of the concept 
ms riot tO be debated here. The point is that the computer has 
made possible the evaluation of this and other potentially useful 
eoncepts. 

The final area of research involved the problem currently 
being experienced as a result of computerization per se as well 
as secondary problems created. It was noted that the absence of 
a Berit motive or competition in the public sector in general, 
and the Navy in particular, brings an additional dimension to the 
problem areas, 

There is indeed a problem of communication between 
operating management and the computer specialist. The Navy's 
Æ Diens in this respect are identical to those in the civilian 
world. A greater awareness of each others special needs and 
broader education is advocated by most of the literature. The 
Heat promising approach for closing the gap is in intense 
enoss-training of a few specialists from both fields. 

Perhaps the greatest impact the computer has had, other 
mien accelerating organizational change, is in the audit area. 
The depth of this impact can best be understood by a survey of 
the various audit techniques which have been developed. These 
techniques presume various degrees of technical knowledge of 
both the accounting and data processing fields as well as an 


appreciation for good management techniques. 





o 

Ihe human factors Anvolved in rapidly changing organiza- 
Hion are of considerable magnitude. Although the computer is not 
2e S ource of these problems it has intensified them as it has 
mecelerated the possibilities and the need for changing the 
organization. Increased management awareness of these factors 
and their treatment is indicated. Finally, the impact on manage- 
Menu. reguivese-a major re-thinking of traditional ways of doing 
Business. Policy has to be made explicit for every decision 
point in the computer program. Human beings can tolerate 
ambiguous instructions by complementing the guidance with their 


own experience and ingenuity, the computer cannot. 
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